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ORIGINAL ARTICLES 


Meteorology in Relation to Agriculture in Canada 

by 

R. \V. Stupa rt, 

Dirat<>t 

an.] 

R. W. Mima 

ultural Assistant, ( Mitral Nrie nuh>git'iil Station, l oumto. 

A systematic climatological survey of the Dominion has been the pri- 
. wnrk of the Meteorological Service, and records of the weather cover- 
h rh >ds ranging from a few years to 45 years are now existent in all tlie 
■; \ i;ues. From these records mean values of the various factors of tin 
u .*.::er such as temperature, rain and sunshine, have been deduced, and are 
VV>le to agriculturists and others who may desire tllem. 

A meteorological equipment has been placed at each of the Kxpcri- 
.. .,! harms and the data which are being obtained by observers are 
;ialy of use to the farm in its usual activities, as well as to the student 
: mivultur.il meteorology. 

l-’n-m the earliest days of the Service, much thought and attention has 
1 icvnted to weather forecasts, which are disseminated in all the provin- 
* it !k. Dominion. Contracts have been made with the various telegraph 
.v.! telephone companies for the transmission of the forecasts to nearly 
v k ; „ lint reached 1 >v wire, and it only remains to arrange that the bulletins 
received at the telegraph office be disseminated more generally among 
' > ; timing community and otliers living away from populous centres. 

progress ha* been made in this direction inasmuch as, at a large 
"■"d»er of towns in Ontario, a copy of the daily forecast issued at 
m. is delivered at the telephone exchange, and subscribers on rural 
Vtvebcen informed that they can obtain the weather forecast by 
' g the central office; also in the Maritime Provinces, where the 
si nation of the forecasts is as a general rule arranged by telephone, 
■ ■'■‘cribers can easily obtain the forecasts. 
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It is probable, how ever, that it is through the press that the 1 . re- 
number of farmers obtain the forecasts ; and this number is cons'.;.- 
augmented as the rural mail routes become more general. 

The to revil'd-' are kmied twice daily - - at 10 a. in. and to p. n. 
are billed on weather map-' prepared from observations all over th 
tinent two hour- earlier, ft is the 10 a. ni. forecast which is dissem . - 
most generally in the Dominion, but the 10 p. m. forecast is of hi: . 
port at ice as it V. thk which appears in the morning newspapers in 
province*. 

Many year- ago arrangements were made with the railway com,-. ; 
whereby weather rignak were carried 011 the baggage vans of trains. V 
experiment was not, however, wholly satisfactory, as there was dil - 
in making the -tat ion agent see to it that the signal was changed fro: 
t.o day in accord nice with t lie forecasts, and trains would at times e - 
line weather signal when it sliould have been bad. Another consith: 
in connexion with train signal- and the me of flags, is the difficulty 1 : 
veving a.n idea of the coming weather by means of one signal. Tt is ; 1 
in Canada that days are wholly rainy, and in summer especially tlu:v 
very many days which are for the most part, fine, but in which thunder-: :■ 
occur in some localities. Tlie idea of such conditions may becorveve ' 
fair .n curacy- in --ever d wordy but. with only one word it becomes a is •; 
of uncertainty whether “ fine ” or si lowers ” will best suit the* sit v *: 

Wc believe that there is no section of the fanning community 
can be more profitably assisted by weather forecasts than tlie fruit gr-- - 
inasmuch as it. is possible, in :l large majority of instances, to predict 
with a.eeuracy. or at. least to infoiin the fruit grower that he should 1 
the (f-'.i ahr. where the temperat ure is tending towards the freezing *- :: 

b k cettain th it under existing arrangements any farmer in the ; 
t hick! v p* undated jtnrlkns of the count rv may by noon obtain the we •' 
loreea-t" lor tlie coming night and following day, and a strong elide.- 
will bo mule e .uly m the next yen' In make it still more simple to obi i:."’ 
Weatller bulletins. 

It is thoroiigSily recognized in the Meteorological Office that th- 
of the met er< »]' gist must be to inreeast for a longer period than is at 1 a 
! os’.jble, and indeed to outline the general character of coming s-.- 
With a v.»y u'cuiuulati'-n <-j data and a period of experience o . 
several dn ;nli\ tin* fi -recast. officers of Canada, having made tlie atv..' 
must ^mfi-ss jji;. 1 generally speaking inrccasts covering .{8 hours , • r- 
sufliciently accuraii: to warrant publicity, fu nearly even* season ' 
are s.iine periods a hen the movement of areas of high and low press -..;v 
inns- erratic, and in smile seasons the erratic movements are unite pro. 
for long pmi- ds ; it has been specially noticeable that severe sto tv - 
large temperature changes ha\ e seldom been foreseen many da vs : 
vanee 

l he writer is. however, confident that when variation in solar r - ; ' 
i s nioie billy understood and accurately measured, it will be four. ' • 
careful correlation . .f this with the changes in the atmospheric distrr 
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globe. and the wind changes consequent therefrom, will provide 
I basi» for determining seasonal variations in climate, 
channels through which the agriculturist may obtain a knowledge 
;h:ute of his district are the Annual Climatological Kqx>rt of the 
the Monthly Weather Review, and the Monthly Weather Map. 

• f these gives summaries of the monthly and annual mean values 
:.:et core logical station and tables of the monthly values of rain and 
fhe Monthly Ri\ic\c gives mean values for the mouth, and a genual 
. of the weather conditions that have obtained, i he \Lip, which 
cd three days after the close of the month, shows the mean tempo- 
. - ach of the provinces of the month just closed, the departures from 
Moan temperature, and the total precipitation, also in winter the 
: -now lying on the ground on the last day of the month. In the 
..wen a general outline of the weather conditions and also a brief 
m! crop reports obtained by telegraph through various agencies in 
■ : cut. province*. 

agricultural section of the Meteorological Service, established in 
during the season of 1915, con >perated with the Dominion Kxperi- 
p, inns System, in a held experiment on spring wheal in relation to 
■ :\x- r, or meteorological environment. A plot of Marquis variety 
a at each of fourteen stations, distributed throughout Canada from 
• *<* the west coasts. At every station regular daily records were, and 
.ve been for a varying number of years, taken of preci] itation, 

. .a and minimum temperatures, and bright sunshine. 

- i;rvers recorded crop notes on a printed form, adapted from a model 

■ 1 from Russian. The questions called for a good deal of infonna- 
.\ -baling: 1) general field conditions, and the fanning methods em- 

; dates of the important stages in the life of the wheat, from sow- 
h'-jiing, and the general condition of the plants at the time of the 
; ..verage height, of plants on the pint every seven days; q) the drilling - 

- : id adverse weather phenomena on plants and soil at any time 
•at the season, and losses due l<» meteorological and to other fac- 

■ d 5 ) final yield and quality. After threshing time, the. complete 
: vet urned to the Central Office of the Meteorological Service, w here 

; .‘her and crop data are correlated. 

before an attempt at such correlation was made, every experi- 
' : lion engaged in the co-operative work was visited and a kuow- 
nditions, climatic and agricultural, obtained at first hand. 

"i'.g the coming winter of rqr^-jfi all jxissible data will be recorded 
a ' d method, and by tables, and correlationsof wheat and weather 
nd caul ions conclusions will be drawn. 

<uk is founded on the valuable precedent set by Russia in agri- 
” ' vteorologv, and it is hoped to learn all that is possible alxml the 

■ ‘his Russian work from translations of publications in Russia 
‘ oast fifteen years. It is hoped, too, that equipment and methods 

■ rfected. so tli a!: a serious field attack may be made on the great 
presented in agricultural meteorology. 
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Spilics. limitary ha* a very rich and varied fauna of fresh 
livhiv,- rich owim* to the verv favourable nature and temperature of t::. 
n j n >> iU1 ,i standing waters of the country ; varied because the water i- 
hcin^ distribute! between two seas include the most valuable - 
Ichtliyulo^i^'. m ui-nisc 07 fresh-water species classiiied as follows: 

j j-,,,,,...; 1 ',h. $(:itJinius ctythrvpktkalmiis 

j > 7 . /.tiuiscKv L 

■s f.tiui^cus viry> l lock. 

* / :? t 1 -a., u i ■ <>: ;■ 1 Uiv. 

L 

* /.i/I i - 1 - »< I . I »: • ! • 1 til 

in 7t7twf ts {i^ii.sNicii Heck. 

| |\M'< . (I.Y/li- Cut. 

.. IW« tori. 

j • ,<j. t h -ti:lr ^!"tnu nams J*. 

** i', f >>biti\ /<A:>r7js L. 

|, r ,ui ••/ <•»./:''.< f Cuv. 

m . W .11. J..I l.,n. " '"'"'A <> 

I [ 4 , ] JS. L. 

^ -i,. t/.-noiL* Heck, 

n ** t; - F-' 1 ' hunts L. 

I ] * r fl ' J>.' ’M H - * All. 

i\ I mbnt (anina Miirsit'li. 

i.:. Uiv. 1 

. ** i , |. SiV/iri/N Rhaii'i I*. 

• [ ;, / \'in: n\ I*. , 

. .... v*. .-Iwiirtri/s' nibfil'isus iiitltlli. 

* « it. f ,;n ■ :/ ■■ « ;</.• nr> Nil*. 

* m. / hxnullu^ ;y.w7///<t Atpis? 

| ( f/.f-v-. IKV ti^iM Nil-. 

* * . km-h’i L. 

* * if. j (li ,i r:< ■./»/', Uiv 

I , , * sv N</ii|o Sii/i/r If. 

f> MTVi IL-ck. * Trut,a fari,t 

, v Suhn-' iri.h'u > W. Oibh. 

i j /( ( 'i'- >iu : i 'lit' Cnv. 

<,(>. i C.lLv/lMMS If 

s- -l/.'vj I'.ichw. v;ir. 

lii '.i. -t ■ lO'.il-H. 

" I ' . J 1 ' S Ant. 

• . s- 1 . .I»:;\'ii7x.i Flcm. 


.Ui/viiSf-j Heck. 

. I < r/'c M ■'i f I H/tYHKN J*. 

.lir'Yiiwi- sUllMm Villi 

.Iti/’.I.'S.I- M i:\bli. i 

. 1 sii/i/c ■Ms/ii/fii lir- 

tli/YHwT &!<>■' L 

III. C VCI-* iSTOMI 

. ilici.itili:' L 

. i ',(}■ )) iv;-ii pLint-ri Ulock 


ominc i'.". 'll m 1’ or isnp n 
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species numbered 8, 50, 55, 5(1 luve only been introduced recently 
•> of artificial breeding. Some fish-breeders are experiment iug 

- er species of fish so that the above list will probably be extended. 
; ,-ard to the multiplication of these species in the different watei- 

- icscarch shows that the more extensive the area of water the more 

> the fauna. Thus, the Danube comes first with -jo species, follow - 
.■ Tisza with the Zagyva with ] 2 . the Raba and the KoriVs with 

each. The smaller rivers count 14 to iq species. Of the lakes. 
: carries 28 species and Velenc/e only 11. 
u.,mld be pointed out that only about a third of the species menlion- 

> li>t are used as food, whilst the rest are only of biological interest, 
■■•m the market point of view the most important groups and species 

useridne ; SnimnniJnc : l.miopctcu sutnirn ; Si! urns gltwis : !\sn \ 
especially i'ypriuns enrpio ; the species of allied genera, such as 
■/■.iris, (dtrussius vitl^uris and finally white fish of less value, but ini- 

• Hum a quantitative point of view, are . 1 hrnmis branui, Acdrdinius 

>hnus, I.iuasins rut Hits and l\'h'cus nil! ruins. 

■: ricnl. - - bisli-eullure in Ilungaty may be divided into three dis 
and';: 1) abundance : 2) decadence ; ;) renascence'. 

. nhu'cc of food and asitn occupation fishing has always taken a doini- 

• in the national life of Hungary. This is attributable to the ex 
d number of water courses as well as to the favourable natural eon- 

The chief river is tile Danube which waters a basin about (>ji 

• •ug. Along its course it receives the waters of the Tisza, its chid 

. : \ , and of 2~ rivers which together total a lengthof about 5 jig miles 
:■ li in their turn are fed by about f»oo smaller liveis and streams. In 
:: tu these rivers, the country abounds in lakes, of which the chief 
■*:e Kalaton (jM>.5 sq. miles), I.ake Ferlb (igq s<(. miles), l,ake Yc- 
' ■ S miles) etc. With regard to the mountain lakes there are 1 1 5 
c '.rp.il Ilians alone. Hungary also abounds in fish ponds fed by 1 1 k- 
a irtini the larger rivers into the plains. A11 idea of their exlent is 
1 ! by the l T.15 57 sq. miles of valuable arable land recovered by 
:i'>n of dykes and suitable drainage. These shallow flood-waters 
of t heir warm temperature are very favourable to tin- reproduction 
-1 that in mid-stiimner when tin* waters begin to recede to their 
beds they contain large numbers, and according to authentic 
: tile stocks of fish in the rivers are sometimes increased by Hooding 
extent in favourable years that the Tisza is proverbially stated 
■/■i " more fish than water 

abundance of fish in flic water courses of tlie plains lias given rise 
.ri>hing filling industry. Historical documents show that whole 
of families have lived entirely by fishing. The town of Szeged, 
' ! !<v, was founded by fishermen and in tlie 15th century there were no 
• : 000 in that place; at Komarom the number of master fishermen 
: :'‘!ies hundreds. 

1 "mg tlie last century there still remained in the river districts flour 
derations of fishermen, which constituted the richest elements 
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of the urban ^opulution. Keen today the names of fishes and fishing 
occur in thousand-. «>! form- and variation* in the names of loealiti 
families. All the.-** cx'.uiiplo. which are capable of multiplication and 
U-'itily to the former flouri-hing condition of the industry, indicate a 
enormous national consumption of fish. 

In Ilungaiv, as rhe where, the extraordinary abundance of fish 
only v> long (1 s tin- water courses remained in their primitive state, 
the development of agriculture the conditions of life for fishes bee am 
and more pice. irion-, tin: - leading to the decadence of the industry 


coincided with the bmiiu in agriculture. The farmers interested t< 
fir-a '•tfpr, in tin- i ou-i micPom >t dykes against the floods and in the d: 
of the flooded l.iii« i- < m the other hand, in tlie interests of uavigali 
State o!^atii-‘ d * iiiali-ati<iii woiks and the regulation of the river 
Apart fioin tin- en-rmou" reduction of the fish lands (those ill the v 


t he Ti -/.a were n-dincd to* n tii of their former area) the two factors a 
tin- condition- of life of the lidi are: 11 tile prevention of the inn: 
which lia" d<-pn\ rd tin- fi-her of their spawning places; 2 ) the coi 
the river ba-in- nn-aiN tliat tin* flood waters, tinned between the 
-,ub-ide at a v.reai late and are tile cause of a lowering of temp 
mil.t\ ourable to reproduction. Amongst other causes completing ' 
tun -live effect - of the above factors are : tile erection of numerous f.. 
along tin- :j\v! ba:il>, river t rathe, and poachers who in the. ab-> 
piofeclivc It. ujdatioii have almost exterminated the fish, This has : 
in exorbitant prices for :i-ii preventing its use in the towns, and 
rapid diminution of { }k‘ number of fi*hcrmen. Although these di- 
e fleet -< wen- te-eiited throughout tile country and the necessity of an 
leiindy \\n- rcali-cd it was not until INNS that the Government w 
In check tie - c depicdtalinii'' by the parsing of the fishing law XIX 
which came into {‘nice on May, i. i<SNu. Since then the Hungarian:, 
have ecpei ienced a renascence. Both State and private enterpv 
followed a definite plan which has resulted in the development 
resoiitce^of t !;e liver-; to -gelt an extent that already in some regi<- 
arc ~ u M i ■ ient for ! hv- need ■ of the public. 

I !'!>> k Ai-. oi lhlg »o tile tel 111* of law XIX, INNS, lhc’ : 
ti-li i* iiiM-p.ii ai 'k* with nwiicS'-iiip and belongs to the owner of the g 
lai tivci bank . The law abU-du-s a distinction between “ ■ 

and '' oj \u water-. the rest iict ions being only applied to the latter - 
dost d Wat*.-!-- ibliicg may i*.- practised univservedlv by those 
thc light. C ■ m-Vn-ii d a-- elo-ed waters are artificial ponds and wa: 
funded by ptopmlv belonging to one proprietor or divided among-* 
and iM ctiuniimdc itmg with oilier fishing waters, so as to allow !b ! ‘ 
iiniu < tu- ov aimthci \ 1 i other waters are considered as open wate: • 
authentic- n-civc ti e light io decide whether a water is open 

Tlic ic-tnciaas- Ci'ui\ ndng fishing practice are identical w:' ’ 
e-t ab!i-!;ed by a gi-l r ac: m other countries. Thus the method < : 
and ri:e ipp.uatu- u-cd ,oc coi, polled. l‘<«r the protection of fish 
mmiic value -indicated, above by asterisks) the law in (plestim : 
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g of these species at a certain period and below a certain size, 
bid? the sale of fish not having the legal dimensions, 
law, however, contains a provision regarding scientific tisli breeding 
anticipated the Bavarian fishing law by jo years. This original and 
:i.d provision has compelled licensed fishermen to form an assoeiat 
.rir common interest. The law also provided Unit in open waters 
; fishing rights can only be exercised if the situation and area of the 

- ncli as to allow -fishing in a rational manner without detriment to 
-ts of neighbouring land owners, lii the absence of these eoudi- 
ng rights cannot exist within the limits of l he present law except 
vis of an association. The classification of waters for individual 
■rimi purposes is made by the Ministry of Agriculture. In case 
iividuales having fishing rights art* unwilling to form an asso- 
■ where the association formed is not performing its duty the 

Jit can be leased out by the authority for a period of sis years, so 
v he possible to ensure the fishing being carried out in a maimer 
■ <i to the public interest. 

■ ubtedly this provision of the law has imposed very strong rcs- 
. «!i the use of private property, but in return it should be recognis- 
:: piovides, from an economic point of view, a very valuable means 
.cal control; for, with the large number of owners of fishing rights. 
; ,md intensive system of fish culture can only be realised by means 
:apirlsory association applying to all such. As in the case of 
.'iis organisation, the associations can establish by vote, subject 
■Jo imposed by the statutes, the control, met In id and means of tisli 
These associations are called upon to produce a scheme which 
submitted for approval to the Ministry of Agriculture. On being 
•i this scheme must be adhered to under penally of legal action and 
‘ ites a basis on which the proprietors, as the most interested party, 
..■;gc a scheme of intensive cultivation, while in return, the State lias 
•nee that its financial dealings will not remain unprofitable. Finally, 
: uUorv approval of the breeding scheme enables the industry to be 
a uniform manner on any sized area of water and in a manner 
ible to each species of fish according to the natural conditions 
■’.•iter. 

first, the idea of ail association was opposed by those interested, 
mi it a danger to their private rights, hater, however, when tan- 
■fii- showed the value of fish-culture generally, the founding of as- 
begun to gain ground. The increasing scope of these associations 
by the fact that whilst at first they were concerned only with the 
: the methods of fishing and questions concerning the protection of 
' liprotected fish, they gradually included the arrangement of leases 

- the suitable breaking tip of leased lands, the adoption of a long 
ting, and the realisation of a uniform method of culture, so that 

- i‘nt time a rational system of breeding generally prevails. The 
it of this activity was the considerable increase in rents or the in- 

Jie value of fishing rights which has helped to shake the indiffer- 
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cnce of the public towards the national fish-culture. In this matmc 
have been established ( jj fishing associations representing an a . 
65.H76 ><\. miles of land carrying the most valuable fishing in tin -j . 
garian plain. At present the organisation work is being carried on •_ 
salmon district'. of the mountain regions. With regard to the an mi. •. 
of public water.-' administered by the associations, no authentic figu: . 
available. However the valuation calculated 011 the rents gives an u \ : ; 
imate vield ol 1 1 000 000 lbs. valued at over £100 000. These u 
public value are supported by the State and the experts employed ;; 
the data nece-^arv lor organisation purpu>e>, material for reproductio: C 
supplied free, or financial aid being given to associations engaged in 
ing. Where the suppression of poaching requires game keepers, tin S- • 
contributes a certain lixeil proportion to tile expense of their niainte : 

Ariifiiuil lu'iirinj. The provisions of the previous law only ay;.'., 
open waters and tluis the main lines along which the natural fisher:-- 
conducted have already been traced On similar lines artificial a ,:; 
has also begun to gain ground Its utility being more direct am: : 
ceitain it soon attracted attention and progressed more rapidly tli • 
natural lisheiies. As early .is iNyu establishments were already in e\; -v 
for t rout breeding by means of artificial fertilisation. Although these 
still remain and have increased in number they have not acquired a:iv 
importance. The largest of these establishments maintains itsell : 
by its egg production rather than by its fish. In contrast with ti:i- 
practice of artificial incubation has increased in the management of ] 
waters. At the present lime there are 1 So establishments for the ait::! 
incubation of salmon spawn for the stocking of natural waters. T: * 
hatcheries, most of which are situated near streams, are of about 
15 sq. metres in area and consist of small wooden houses provide-! v 
incubators of the Californian ami other tvjx*s. The fry are placed 
public waters in spring or even in autumn if the incubators are situate : v 
to the breeding ponds. The staffs of the domainial forests (1) in pa it a 
give a great deal of care to fish breeding atul are able to show we!! 
ed 1 1 out rivers. In emulation of the example of these forest ranger- 
vale breeders have also taken up artificial breeding with tile effective - 
port of the Stale which grants them the free use of the incubating apy 
and, lor ; or \ consecutive years, of salmon eggs also. 

The fish breeding ponds are already much more important au-l 
developed as air independent branclr of production, the value k a 
has been realis'd by the agriculturists and added to their wealth 
breeding ponds provide a means of obtaining profits from barn-:: !. 
and also means of improving them. I'p to the present this in<'’: 
working has been adopted oil wet pastures near water courses, but nv 
ponds have been established on the alkaline lands of Alfold to 
their fertility. Tin* results so far obtained have been so promising 
area of j ;iN aeu*s is being converted into a breeding pond. 

p il-.. r> I \ I ■ r s >* .. Xo, 
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, ponds are primarily destined for breeding of carp in connection 
h and sandra breeding and sometimes also with the common sihims 
- 1 ,.) and the dwarf silurus (.Iwriir/rs wWosirsCiiinth.) and.l/iVrn/»- 
;-., n ides. The last three only play an accessory part and const i- 
-mallest part of the mass of the essential species, Generally, fishing 
ee after j years but of late years fishing alter 2 years has be 
it* common. Favourable conditions of soil and climate as well as 
k t ceding enable fish of 2.2 to j . } lbs. tube obtained in 2 years, thus 
j 1 he increasing demands to be met. The majority of the ponds are 
M ,1 for the artificial rearing of fish. Maize and barley are the chief 
sve, beans, lupins and even meat meal and fish meal are also used. 

• .iiisfactory results have been obtained and t Ills method of feeding 
: v >preading. 

I H-a uiture in Hungary is an important factor in the increase of na- 
\w.ilth- This is shown by the fact that at the end of Kjtj the iuten- 
■i,. .iking of the fish ponds was practised in jio localities on an area of 
, a res of which about one half consists of artificial ponds with a dis- 
. *tein and the otlier half of natural ponds which can only be part i- 
up. The annual value of the products of these ponds exceeds 
,- (l >terling. The Government encourage the formation of ponds and 
-■ - experts to make the plans and estimates, etc., and later to emit rol t lie 
:: :;erinn and working. It also favours the restocking of natural ponds 
;. ; ring the necessary eggs and fry at the disposition of the communes 
-null holders, and supplies all information free. Jly this means the 
; ; intimities were overcome and success assured, so much so that big 
amid concerns have taken up the industry. Thus, for the (level 
t 1 : : t cf the vast area of water known as Lake Balaton, the Lake Balaton 
:r.2 Company Ltd. was formed at Si of ok in iNqo and for fish rearing on 
sale the Irish Rearers Society Ltd, was formed at Budapest. 

\*'.y Institutions. — The Royal Hungarian Fishing Inspectorate esta- 
t"l in 1 SN • at the Ministry of Agriculture is a bureau which has been ac- 
1 technical capacity since the foundation of the fishing societies and 
'Lit the working of the societies conforms to the law, orders, statutes 
;Ci:k of working etc. It is also charged with supplying gratuitously to 
and societies who make application to the Minister of Agri 
.:<• technical advice, local investigations, plans, the direction and 
v.'irimi of works and the management of forests. The staff is composed 
::.»•<] experts assisted by master fishermen. These subalterns take a 
■ < nurse of study at the Royal School of Water Masters, and complete 
• u,.‘. metion by a practical course under the Inspectorate. They are 
•’'v appointed to the control of works under execution and the 
"i fish ponds. 

K'tyal Station of Pisciculture and Water Purification of Budapest 
; :■■<! with the theory and practice of fish and crayfish breeding. Ac- 
: ' s * > the rules of its organisation its work is as follows ; 

• G) determine the conditions of life of the fish and crayfish and the 
' ami animal organisms upon which they feed ; 
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2) the study of the rational feeding of fish and crayfish by m. 
sy hematic experiments ; 

the valuation and improvement of fish ponds ; 

4) researches on the poisonous effects of organic and inorgai : 
ter on aquatic animals ; 

5 ; the determination of the cause and degree of mortality dt: * 
pollution of public waters; 

b) the ^tinly of tlie methods and processes for the puriiicata ; 
foul waleis from >c\\crs and industrial works, the careful observ. ; 
the results obtained and to give advice and information to authorr :■ r 
individuals on questions relating thereto ; 

7) the control of industrial firms so that they conform to the 1 .;.’. 
regard to the purification of their polluted waters; 

sj the -tody oi the diseases of fish and crayfish caused by ; 
or chemical agent" when appearing in an acute form. 

The Station gives free information so far as its technical ad.:, 
be given without special examination. Its services are gratia:- :• 
case* of public intere-t whilst in other cases a fixed charge is in : 
proceeds of which go to the. Treasury. The staid consists of chemists 
logics. 

The 11 Station of Tiscicultural Pathology " which is a branc:. ; 
Uoval Veterinary School works conjointly with the Institute of !'•*. 
gicat Anatomy. Its object is the study of fish hygiene, the spread 
eases, preventive measures and everything which may act injuri ■ >; 
the multiplication and development ol fishes and crayfish. Discard 
are examined gratuitously by the station. 

besides these institutions, the disinterested work of which cu:;d:' 
a praiseworthy encouragement by the State, there is also the fro ■ 
lmtion of eggs and fry by the State, the numbers of which did:: 
dining the m years D)oj to mi', are as follows: (in thousands). 
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;,,nld be noted that this reproductive material was exclusively of 
-in. 

t - l L -r to meet practical needs the Ministry of Agriculture published 
* v a purely technical journal known as " llalaszat ” or “ lushing" 
issued gratuitously or at a very low-price. In addition to that of 
technical knowledge this journal is published to rouse public 
; iid to direct the activities of those interested. 

:e arc also bursaries of >10 crowns (about 12 guineas! given by 

- to tishcriuen who undertake practical studies with a view to 
proficiency in pisciculture. 

itnpiction of what has been cited above a summary of the State 

- for pisciculture is given for several wars: 


I'-O ■ • • e ’ | 

1 1 1 ) i-o . . . 10 

.it ion should be made, as a private concern. of the " National Society 
nit lire at Budapest which deals successfully with all questions ic 
i lishing and the organisation of exhibitions. 

:n?mv. - It lias only been possible to speak of a fish trade since 
r supply has been made available by the radical liansformation of 
istrv. So long as the requirements of consumers were only sat is- 
lie products from natural waters the commercial movement was 
1 to a very limited number of markets in towns by tin* rivers. The 
fidi market in Hungary is Budapest whither some }o 000 tons of 
iter tisli are sent annually. 

• markets have no facilities tor the storing ol the produce, a fact 
•nds to a continual llucluation in price. With the object of ini- 
the conditions of sale of the artificially reared lisli, the Stale 
. lor the establishment of rcserwirs at certain towns supplied with 
water and capable of storing large quantities of tish. Already, in 
towns, neighbouring tisli breeders are so organised as to be able to 
lie requirements of the markets. Nevertheless the priee still re 
10 high for the lisli to attain its former popularity as a food. Al- 
the country does not produce sufficient lor national re(|uirenients 
a-rable amount is exported to Austria and deniKiny 1 1 ms lielping 
tain the high prices at home. In the writers opinion these eondi- 
-tiiy the active intervention of the State more especially as nothing 
:g lor the creation of an important industry. 
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i Biological Studies on the House Fly Kunosn. in < /i\. 

I.; I- r- '» ' . • .*,. \ . .1 I.XXVMl N<>. i *■• on* . 

Tli<- writer conti mu*- hm >1 m liL-> i»n tin* housefly with tlu* object ■ 
t i-i mining the eonMilr.eiits o! horse riling favourable to tile deposit: 
tin* eggs. Hr it ;) v >h«»wn that in tlu* unmixed dung and urine, snake - : 
of rattle, gnats. pig" rabbits and guim-.i pigs the eggs of the house 
nut appi ii tn 1 m* dep* »Mtnl . 

These exciet a however may become Mutable material for the O v- 
meat of tlies altet the addition of such a secondary fermenting subst-c:- 
wheat bran. Tlnis feeding wlteat brail to animals renders their dune. • 
to infestation wit h the larvae. Also mixing cow dung with horse 
as is n eipient y done in the coimtry ricts promotes the devolopnn : 
the l.nvae The writer 1ms already suggested a simple method of deMi 
the larvae of fresh home dung by burying it in tile centre of a niib- ' 
lei nieiit ed dung. This method may lie Mill further simplified if th<- 
dung is lettiovid (min tin* Mails every day. [ n this case it only emit. a- 
eggs of the lly and llu>e are easily killed at p>" C. by the heat of ternm 
t ion. It is -uOieient to place this fresh manure in a hollow in tile top - : 
old dung heap easily made by means of a rake. With this simple ]>i ' ** ’ 
the heat of fermentation rapidly extend to the fresli dung, thus ste: : 
the eggs, before each addition of fresh dung to the heap the surfac 


So- N ••• 
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■ - dung is raked toother ami placed in contact with the hotter 
\,ng with the fresh dung. It is better to carry out these oper- 
• r in the same day rather than the following morning, thus pre- 
■•y eggs front hatching during the night. 

A fair of Septiccemia in Man produced by Streptococcus equinus in the 
Egyptian Sudan. chai.mi.k-. \ ; Uuitoi WiR-uk- i ? . pu .o. m-^uh 

r.-.- .uni JlAUPAl*. W.‘»KUi;, ill 1 ‘ I < /< ',c.<7 .(»:.< ii \ 

\ \ { ) . No. j u pi 1 - I.illi’i-ii. l t uu:;lm t. i .:•* 

.ml ease of Septicaemia is recorded in a young Sudanese of Jo years, 

■ v >lrtpioo>it ns rqitinus (described by Andivwes and Horde!' in 
Probably the infection took place from horse dung through a 
y ttiuinit* was obtained in pure culture Iroiu the venous blood 

. vs tint. 

:> the first record of S. equinus pathogenic in man and of its oceur- 
topical countries. 

A Relative Score Method of Recording Comparisons of Plant Condition and other 

Unmeasured Characters. — kkck. K. i-\ •Tiu-jnim 1 1 - -pkin^ nih.i-iiy, n.iiiiin.ml 
/V (.>.'• U'. •? A/. V,'l I s , \>i. ■(. ]>]►. j | Ji.iltini«.u-. M l . S* pu diIki I'.iv 
I.u’koi means of expressing more or less quantitatively, relations 
: c not strictly commensurable. results in the adoption of a method 
■•••]»* comparison which, though not involving serious error in the 
,i limited number, becomes wry troublesoiueand faulty when many 
■- u- to be considered or when non -simultaneous series are to be own- 
Two methods are in vogue for ayeding these dilliculties, viz.: 

• ji: ' (. ssihealit n into excellent , go< d. fair, poor, etc.; -) arranging the 

m order of merit and assigning numerical values according to an 
■ : ay scale. 

>th these methods suffer from the inherent dill limit y of being de- 
■ for aceuraey upon the observer retaining constantly in mind the 
■ !i -r^ and condition °f all plants <d the series at the same time. This is 
: (lillicult blit practically inqiossible when hundreds ot plants 

• 'o be dealt with. 

l' : a \\ riter has overcome this difficulty by the use of a method derived 
iiY-d by psyehok gists in the investigation of affections and which 

■ ? hi* formalisation and partial quantitative expression of comparative 

formed upon any criteria whatsoever. 
r!:<- I'-'-i-jii't* of t lie method consists in comparing the individuals of 
- v i n puirs, recording the result of each comparison and the subsequent 
’ *n of the compariso ns of each pair of individuals. The result is 
■■ m a. record of individual comparisons of each plant with each other 
:.d of the judgment formed in each ta.se. This is reduced tf> qiiaii- 
‘ ■ o-rms by adding together the scores given to each plant in the 
■' ’ the comparison. 

method may be illustrated as follows in which S plants are enm- 
to their general health and condition. Sixty four squares are 
i -heel of paper, the numbers of the last seven plants being set 
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flown in tht* upper margin <111' l the numbers of the liist seven in the It 
margin, l'hut. number 1 i- then compared with plant number 2 as ; 
relative condition -ail other phmt- in the series being neglected 


l 


5 '• 7 * 


i-> judged lli.it 2 ri. mt number 1 i- betler .. figure I i- placed in the - 
ome-p aiding to plant number 1 im the lelt ami plant number - ■: 
(op. l'l'a eediug. the nanpari-on of plant nuilll>er I w it 1 1 plant i:v.: . 
leal- to a judgement l li.it number ; is better and a number ; is cab-: 
the e.irrespniidiirg -quart*. Similar comparisons of plant nun\l*e: 
m ele ‘a it li plant" number- p -i. i>. 7 and S. afu*r which a fresh seric- a ' 
bv e un paring pi. mi number with each other plant. In this \v;:‘ 

» > 1 eeiupail-' >u- in made with each plant number. Fn case no dila a 
< let eel ed a letter a i- entered in the square thus counting as no 
either plant Adding up the scores we get the table on page IQI 

A graph 1- then emi-trueled by plotting these numbers as ■ :■ 
am! tile nn saber- of the plant- ns ab-cb-av. 

Small ditiereuce- bet wen individual phi tits can be taken iut" 

1 iy under-coring -r ovcr-scurimj the figure- entered ill each case ;u. i 
each -c ue .« valuation ranging trail 1 t-» ; or 3 according to the 
de-ired 

P>y mem- of t lii- -chenie tile writer has been able to obtain. - 
ri-*m- 'd such divei-e thing- a- chemical precipitates^ degree of fl'-cc". 
of clay sus]. ciiM'-n-. relative ruggednc-s of mountain ranges, tin ia 
stand of vegetation, adhe-ivene-s of wall-paper to different pla-tc*' 
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,uM be empha-ri-vd that thi-> method i* n« »t Iiin^ itv.iv than a *y* 
!.,i diluting, recording end fniikiliring judgement . it* .ventacy 
ail' n t lut c-irnMik-vs t»l the imlivii in .! judgeim n!>. 


CROPS AM> cn/ri\ ATION. 

KriaMon between Humidity and Yield of Winter Wheat in Western Kansas, 
United States, cui.j, \ ma n a i -on.. \ i. . »:* i / • . o ; ■ s 

>/ i • •; \ i >, • ;i|*. i , j. U.uili.iM.i ; ,> 

laWe-leni Kansas moisture is lilt* limiting factor in tlu- production of 
: The soil of tins region is deep, rich in plant food and veiy fertile 

: ‘ : v nec.^sarv tnni.stiirc ’for plant growth is present. According to 1 lit* 
T ■>! the Hays < >bservaloiv the* mean annual rainfall in Kansu* \< j ; 
which would he sufficient for an almndant yield if well distributed. 
■■ ■■: this rain falls in tile period April to September, whilst in the latter 
: uitunm. in winter and in spring rain is very scarce. Thus all mea- 
accumulating and storing water in the soil are important 
* 1 a then* experiments three different methocls of preparing the seed 
■‘■'•ii- tried, viz : 

: I.itli-itithnni i CHltiv-.itimi . Kiiecfcd a few days belore sowing 
depth of \ inches. 

' ! : nrlv-imlltMn ndtivjti>>n. H fleeted soon after harvest and to a 

■f 7 inches. 

. Summer fay. ■ Single cropping is replaced by a rotation 

•gmiiinons crop or wheat-sorghum. 

>■ adjacent table shows the relation between the available moisture 
■ -Mime, the manner of preparation, the rainfall and the yield. 
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Gmrideriiig 1 !io average adults of t lie four years : 

After cultivation at the end of autumn there was 2. 7 per cent <>t 
able moist urc* at the period of sowing; after early autumn cultivati- c ' 
available moisture was j.j per cent and after fallow fS.S per cent V,. 
-7 per cent of available moisture the average yield was 5.0 bushel? : 
aere ; with \.2 per eeiit it was 11.1 bushels per acre and with N..N ]h-t 
it was .M. J bushels per aere. 

The yield is therefore in direct relation with the quantity of m">’ 
in the soil available at the time of sowing. 

Mi The Frequency of Low Temperatures at Vercelli (Italy) and its Effect m 
C ultivation of Rice. Mavimm, u.. in a. ./? h'i>uitH»rn, Wu v ' 

i>i> ;m a '. 1 u: . \ . imIH. 

The maximum temperature limits tor the cultivation of rice are tins' 
in Italy whilst the minimum temperature limits are of great import. itv- 
the early stages of the rice crop. The resistance of the stems dor- r. • 
below T* 1 ’ to 50 e' n C. p and at lower temperatures the tender leaves .;:k ; 
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tlie apical bud arc partially arrested in growth according to the 
. ,f 'tlic cold followed bv a yellowing of the greener [cuts of the 

■: rations on the growth rate of rice have shown that the maximum 
■ ! . wt h <!i*es not correspond to the maximum temperature but ta- 
he highest minimum temperature associated with warm. short 


;-.,lv the highest minimum temperatures occur in July and the hist 
\ugu.*t when the humidity of the air is relatively high and the days 
wrv warm, so that the irrigation water prevents the morning tem- 
- :rom falling below 30" 1 '. During the last days of | uly and 1 he tils' 
September of I'll.s there was a eonshlerable loweiing of tempera 
■\* Ycrcelli districts causing considerable damage to the rice c:op>. 
.aajoritv of rices cultivated near \ credit this period coincides with 
dilicate and important stage* in the growth of the plants, vi/ : 
dopincnt of the ear. inflorescence and grain. Some oi the plants 
i elect s[iikes with few lateral branches and without grain or only 
• i.'ivoUed diseased grain of a dirty white colour, showing that the lir>l 
:n the grain of rice due to a sudden lowering of temperature dining 
. ipnieiit is a gradual decrease in all itsfunetioual activities. lollowvd 

• :ri't of growth and failure to mature. In the case of the iiitloics- 
, • ho effect is more obvious in the wrinkling of the glumes and atrophy 

■ leans uf reproduction. 

*■:. 1 e the probabilitv of cold nights and sudden change* of temperal tire 
\ considerable at Vercelli towards the end of August and beginning 
s ••‘'■niber.late varieties cannot be grown without risk. Also in the ease 
utrse rices it is desirable to choose early maturing varieties 

Inlluence ot Growth of Cowpeas upon some Physical Chemical and Biological 

Properties of Soil. 1 , kCi.uk. C \ .A-i-t.ml l*iol»-»r <>1 S. lit- . I'nmi-iO <>l Mi< 

. in I ; unkuinl lu •« V- >1 V. .V«> !•«. M< ; ;! , ll.ito \J.I Wadi- 

•: 1 ifivmlk r i<»i v 

S' ;:ti* authorities have expressed the belief that cow peas are capable 
: -during a loosening effect ujx»n the soil, but no authentic data are 
> These experiments were carried <*nt at the Missouri b.xperi- 
Sl.itiou to test this theory. Tile soil used was a silt loam. The 

• dirt at issue was the study of the soil compact ncs* and nitrate cou- 

1 : the plots in relation to various treatments, hive plots were Used 

' • -\d follows ; 

' U. itnptc 1 m<i kvj.t an. 

I- tmpliiui’hk-il and plant: <! with uiu|ra-. 

I . ] [nUL’Iu , <i and planted nilh o»\\ |»ia~ 

|t!«»uehi<l. artificially shaded and ki-pt dean. 

II pL<iui;hi.-'l, kvj»i dt an v. it limit diher 'had: .,r 

; artificial shade was erected on [dot (k at a time when the eowpeas 
' * i ; . and l* were matting over the soil. The shading device consisted 
piece of black cheese-cloth stretched over a galvanised w ire screen 


mui. rins 
ill I MtSTI 
•vM> 

Mh. in H',)( a. 
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supported (»v ii.rr leg-. It '.‘-a- found sufficient lo shade the* soil 
rhri.-d r tv- M the -un without unduly impeding the ruin. 

The < Hut-" "I the i*l un- determined by counting the 
ot time- a weighted mm hud to l>e dropped from a specified height 
t |;;it .< . uni* d ’-in might be driven a given distance into the soil, 
h-termin d i*. n- were made hr each plot and averaged. The re-ir 
I !n*i ked bv <h:teiim!i .t m N * -I the apparent specific gravity by \Y 
ii‘et.ii‘*d and tin* -e.ine r*t'* iv;e Mind to hold in eaehca-el lms show. 

i he * < : >111 n« — dr\ iem- mi accurate method of measuring ^il trial >il:‘ 

,\ei;ige p--nh- . i tin* relative compart nc-s ot the ^ ;1 of the vari< 

1 1<- • - ;« - V'.a ■ 


k. i : 



i ■ • i .:■! r x i' '•.! j-'> 1-1 

<>* 1 .- 1 .. : : . i | Ii.» \-'> 5 *'» 

Thu- tin* iiniiMM* in e.unp.M.'l m-*'*- • I tile s < ii during the exp*- 
a g;e 1 1 ( *- \ mu tile nmdonghed plot- and !ea-t on the ploughed ph-1 • • 

S\ ilh e«ix\pe.*--. 

I leieimin dion <«l tile moj-tiirc content «d the- -nils at diliemi" 

- i i - . \ i “< I that mote uvi-nm* wm lo-t from the coupe:? plots, 1 ml. in 1 '. 
;i h- <!mu u lnmi t in- ;id and jth lo.-l <d s< -il , the surface '-oil ot the- 
.’■nit lining m».n w aiei 1 h •;? t h.-» of the mm n <ppod plots. 1'Iot II fp' 
fir 01 - *• d t lie e.ie.Ue-t h •— of a. del' from tin* -urfaee - 

nun- >.,t ing tin- .Mlh ] d ’ *1 1 i -i-h lighed and ‘'haded' vluell hot 11 
w ,*er ill. in !1 :■ ippc-.m ;li.:t the pre-eiue »d‘ moisture alone 
tie'eiit t-' -U.'UUP fo.i the permanence of the lriol dlity of tlie croppm 
l’.aeteiia! cvmjnat ;iin --f the M-il showed that the cropi ed lb ' 
mined gtvutei im'ub.-r- of bvleria than ihc uncropped plots, bu : 
rei.u : *ii» nmid U diav.u from t!m determinations o.f the nitrifying 
ni'-nilyii'g elfichiifie- < I tlie various plots. 

II i’-:'.t'!ri!nl [ha? tin f -.ctors concerned in preventing tlie ' 
of -o : d upon wh’eb '•* e.\ i e. - are grown aic i ; I lie bacteria! activil'' 

a g-edei pn dueia-n of act :\ e humus. and a the mechanic, il elieet ■ ' 
d 1 !'e it. . p in ir living tin* cv.p' -ration fr*ie the smtace layers. 

l it - A Soil Sampler for Soil Bacteriologists *.f America u B.ictvri : 

In-Oi-nul N.-vi- 11. A. u: s.i. u,.. N. S., Y*J. XI f lI. N 

i 1 1 . l.-euM.-n i I’.i.. : a •>. 

The objee! of ilii- -.uapYi i- t<» funusli a piece of .ippamtu- v. 
Mamie tlie soil under one -y^lem nf cultivation as well as unde: 

It d-< - Kvcm.e the c< ntaiiier f« «r tire soil alter the sample is take" 
The -am pier i- « l-ra— tube ii inches long, with one end : 
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,dge. This cutting edge is so nvde that the soil i< imt .:\‘]»icvi- 
.-cleil when the sample is taken. The end having ilk cutting edge 
. A .,i with a tight lit ting brass cat* two inches ill height. The open 
. 4 cl with absorbent cotton, makes the sampler complete. 'Hie 

■ • hi n-ing thi< apparatus^ as follows : 1‘lug and cap am many samplers 
.‘a to take samples of soil; steiili/e them in the hot air stciili/cr 
■■•eiu to the held. Remove a cap front a. sampler, insert the driving 

v the cotton plug and. drive the sampler into the ground to the 
. ->;h. pull it out. flame and return the eap and the simple is n\tdv 

■ tile laboratory. 

-ampler has the following poverties which an- impoilaut in 
Ltic.il work: Kasily sterilized ; cimilv kept dean; ea.silv mam- 
in rake. 

Th? Effect of Phosphates and Sulphates on Soil Bacteria iSvu-ty ..{ 

■. ; V . lmm-trial Hm*tiTjr»]«»ey , fun*. 1*. IV. in s < N. S . Y<-l X 1,1 1 . 

. jij». nr-'i". kaiiv 1 -tt.r. i\i., i-.is. 

influence of inorganic fertilizers . a the k.cteiial pn -cesses *-t the 
;.o{ received much attention h\ r lids teasi n a study of the 
: - -me ( -| the pure s.Jt> oj th.o-e element-' ; • hicli eunstiluti an 

• • : 1 wart of eomm.cn.ial fertilizers was undctlnhcn. The aim a..- to 
:-v if j>os-ilit t .- (Ik* intlueiue of phosphate- ami sulphates u]ion 
•. iliis of xuil bacteria and to ascertain if the 1\ r 1 ili/iug etn-t < i 

mees could be explained in put b\ t lu* i *r< -m* *l u u of luet t l ial 

>■ I il]o\\ing metllods Were i-mp!i-Ve<l : Rate ' I '11'M'oiiilu at ioi: ill 
• ail in soil ; this was conducted w it h ]iiin- and w it 1 1 mixed cult uivs 

• ! i Aside Irom tins, deU-iinination was mad* of tin* iv’atioii i>t 
"n'n-i 1 eebs to the am- uni -it mitogen animonititd To shuw this 
1 olale counts were med. The »dtn gen lot amm< uifleat i**n wa- 
rn ‘he solution in the I- mil of pent < me and »n soil in ;])e form oj ca -cie. 

' which tlienitiogen of these substances isionvcrt cd into aium.i nia 

i mined by distilling with magnesium oxide. The cult tin- were 
‘•■a :1 room tempera! lire and at dilTerent itilevvnls the amount o| 

■ : determined. 

. "oiv-ic potassium phosphate in pepb m sc- hit i- n oemid gieat 
" m the production of ammonia. Thi- is noted with a pun -enltme 
vnssmifier and wbh a suspension of -a j] bacteria. The gain was 
‘ 1 tile end of the first two (jay*. Merck's pridpilnled c.deium 

o i aused a slight iucrca-c in ammonifieation. Iml not. nearly 
’he monobasic potassium phosptmte. Sulphates of calcium and 
increased aiumouihcat ion to a small, extent . The action e! 
pifassiun! phosphate far greater than that of pot.'mMnm 
l'lom this il seems tliat the po’assiiiin. ion does pot msiterialv 
mmonifleation. The remits of plate counts show that, monobasic 
oliO'phateeaiRes a.n enormous increase in multiplieatioii of bar 
A !' is followed by a rise in ammonia. The ammonia production, 
o u>*t in proporfimi to the number of liaet.eria. This seem*- rather 
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to lie :l result ot nwreii'i: in tin? number of cells than increase in ii. /. 
cell activity. All of the phosphides gave a large increase in thi- 
ol -oil bacteria. There was only a flight increase from the sulphat- 
same relative ».-:!» •< t *d pho-phate* and sulphates was noted in tin- 
carl ion -dioxide evolution. 

From the iv-nlt- <<{ this work, a- a whole, the following c< : 
mav br di a a u ; That pos-ibly the increased crop production w' . 
'lilt - hom tin- pplicatiou of soluble phosphates is flue in part to 
motion of ba< trti.d a t i\ ily. 

m , Relation of Lime to Production of Nitrates and Mineral Nitrogen s. 

Ana rii an U.it'ienoliv.'i-as, V, Industrial liactcriologyi. — Scalks, F. M. i:. 

N S , W >1 . XI.Il, X<» p. V>7- Lancaster, Pa , 1-115. 

The lime te'juireii'cnt of an acid soil was determined by adding \ 
qu.ait h it-* of calcium 1 arbonafe to weighed ] coitions of the soil, ll’< io 
.aid, : 1 ! 1 1 1 .01 ];oi:i t c-ting willi litmus paper until a quantity was i* v: 
gave . m-u l ul lentioii. The lime. requiicment by tile Vcitcll met’;- 
tin- « nit- a-' tin- above. i ; raction< and multiples of this requireitv:. - 
aided to ! o» 1 gin. itoition- of -oil which received in addition for m , 
t ale *ei alfalfa powder. They u ere moi-teued with iX per cent. <•: 
led w atei and incubated tor t luce week- at .!< s ° to l)eteniiin..t: 

nil rate ami mineral nitrogen pre-cut in the samp’is showed that t la- 
lying bai teria were mi »st active ill the presence of 50 per cent, of tile » 
carbon, iti- rcquitcim-nl and tile ammonifying and nitrifying gum: - 
billed iii the pre-cuee of 75 per cent, of tin- amount required acorn’.: 
the cliein.it'.! I determination-. In this particular soil an excess n! . 
e.u!)ouate we- markedly to\iv for tlie nitrifying oiganisius and n- ’ 
ulating for tlie amm.onitiers. 

i.pj Methods of Soil Sterilisation for Plant Beds and Greenhouses, — Sn.r, 

.m<t IIcmi.j.kt | in nki - t ■timUutal SUiti<n. Coru/tif X- : 

1 WiNi-ti-r. ulii*. J.uni.iry i“, mis. 

The waiter dc-viibe- three methods of soil .sterilisation in Use 
Slate. , r. : 1. tile perforated pipe method ; the inverted pan a; 
am! the formalin drench method. 

The particular method in use varies according the greenhmi- 
dilions and type ol -oil u-ed. Light soils and those rich in In’" 
mote suitable to ; he* pan method, the apparatus of which con-: ‘ 
galvanised iron pan l> X 10 feet and f> inclic- deep inverted ovc‘ 
and heated with steam under pressure. 

In the foMiinliu method a o per cent solution of formalin (40 ps 
i- applied at the rate of 1 gallon per square foot and the soil stilus 
few days to rid the soil of fumes poisnuou- to young plants. Tin- i- 
is the most exjviisive in actual cost of treatment, but less exact a:-, 
apparatus. 
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,,-n manuring in the Centra] Provinces India. k <; v.-n- 

• C AUyc. N.igpur.! ill lb.-: A^UnUuial } unurf ; V>>1 X. i'.iti IV, |.j>. 

uit.i. Oitober i ,iv 

. limute nj the Central Provinces is characterised 1 > .1 rainfall m 
- compressed into tile period he tween June 15 anal September ly 
■ : i -r -t 1 y beginning later and -tupping earlier. Under thise condi 
1 a] (.'em of green manuring is a verv difficult one. 
hint- used tor this purpose are . IHiaindta San [( i,- 1 - 

j\ts. Tarota (L\<<s>it occiih’xi.iiis). P iwdii o w/r? ceiwV/W/.h. 

< •..v'M.'i' -niiffxr'is), wild indigo ( IVmo/.m .a/ti/sai. 

■ * in the ease ot paddy green manure generally precede" a u inlet 
, :-t invariably wheat. In the case of padd> s ui and 1 iiuutilui au 
farmer having the advantage of a more rapid mouth. Ihirying of 
m.muie takes place just before transplanting. H\{ eiinieuK 
,:i tn K|li showed an average increase ol ; ibs o| plain per 
• 'be plots manured with s,t>i ; ml jo ; jbs for the Jh^in. /.'<r plots. 

■ . monsoon arrives late the green manure erop sutleis bill no 
. is obtained by post polling ]»l« mi* liiipu to a later date, Lite 

• Minn ot the paddy being more serious than a decreased Mii.uditv 
ie manure. 

. - : intent s on plots manured with artilidals emphasised the value 
'’hates and also ot calcium cy.inamiili . in eoniunelion with .\,o/. 
.. ted j dot s tile increase dm- to pliosj, hates (} one dm-t ! was increased 
j ,b' to .p)(i His per aere, and cm tlie p|oN without lirigatnm (lie 
v, as raised from i.j; ibs t<» b;i lbs per acre owing to manuring with 
pli'ispllatie manure is best applied at the time ot sowing the 
. . mure efop. 

•uciimetils on green manuring for the wheat crop carried out fora 
oj years have given results supporting 1 he following conclusions; 
; e a iness of ploughing in the green mamire is more important t linn 
•v ot manure; 

sueeess is improbable unless at ieast r 2 inehes.or better, ib inches 
' leeei ved after ploughing in and before sowing. Ploughing slioubl 
•a be done by the tlrst week in August, so that a cpiiek crop like .% an 
1 e used or weeds eo] lee ted on the field ; 

when irrigation is available, eitlier early sowing of the green crop 
'-'.b-e. or. if the rainfall falls below the uiiiiiinum of t, inches, irri- 
piled before sowing the wheat to promote the dceoinposition o! 
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' m areas where a rainfall of ig indies alter August 1st. cannot be 
increased fertility can be obtained by feeding animals with a 
crop during the monsoon. In this ease the stubble should be 
: *v mid- August. A rainfall of b or 7 indies is sufficient after this 
‘ Unless the increased fertility is essential a cultivated summer 
- arnbnbly a safer practice . 

areas with a total monsoon rainfall less than 15 indios, green 
Sir a winter crop is practically out 0! the <[iiestion. 
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ip Experiments in Java with Green Manures, vw un.ir.x, \v m .. in 

. e f. i V. _. ; • pi> , | plnN- ;i»'l J T.tW - l'Ulti HZ' >r j , !■.)< 

The writer <U i itu - a number of plants {amongst others, i 
i . /■.< ■■‘. ! :<run>i 'iiir. umoenu, and 7. n-i-Wii ; Ct nin.^ctua ; 
t liluFi-i < agoovoa ; /J? • abdiitni “yrvidt^ ; buii^dcrd hirsute and 
•run and ' m/ahoM ^Iri-.tUt) which gave excellent results when 
green manure in the Experiment Carden at Huitetuorg, espeei..'; 
the alaiig alang i hr. f t ni , i sp.i and weeds had been previously \ ■. 

Tin- experiment:- earned out at the Experiment (iarden of Hr, 
Old in the plantation- of java brought out the following points: 
/:/*- /" : niiiJ.i gave better le-ult- than the other plant - 

in.iDtiie. e-ptnially in tSie hewn. cacao and tea plantation* 

( t in be recommended as preventing erosion, 

in: gi on nd 

( a >a t::na\i< rapidly envois the ground and produces abm 
liav.e, it jv to he ireoinmciided tor \ oung plantations of rubber *: 
of tea In oh-, in order to prevent ero-ion and the spread of weed- 
( / :,< a ha- a -ubfnite-ceiit habit and grows as well on ■ 
boa 1 1 i .!- in the mountain-. 

The whirt advivi’s that the rxpei inietil- should he cnntim 

( o-,'i li'.uii' aniMi'-si, Ih'Wniiit};} /n>w<//iw and i 

i 1>\ manuring crop- other than tho-e growing ill the H : 

I i I lletlt 1 i.. t dell . 

i ;■< Expel um-nts in Germany on the Effect ot the Phosphoric Acid { 
in Dillerent Kinds cl Basic Slag, 'rwm < i m w n, S'-imcmi kwi-ic, 

The '- ei v careful experiment s made by the writers with dillem 
■ S bahr -lav have proved that the effect ot the slag is imlepc: 
tiie amount ot tme particles contained and ot the alkalinity, but 
» < iiMiect ioii with the content of pho-phoric avid soluble in m‘: 
Some slag-. ho\w\v!. behave a little differently. 

i The Relation ot Sulphur to Soil Fertility, mu m*. <>. m .in a. 

'• . . . - . - • . . : V„ |.|, vim t« 51. k> . t ‘I - • 

Nnnieiou- experiment - have been made in the last lew year- 
aiming l lie uupotlauce m -nlphur compounds in plant growth 
v dm in -mi feitili? v. 

The w l iter lia- dctei mined the percentage of sulphur h" 
nvmbei o* \,] mt-. and ha- lomi'l tlut several among these contain ■ 
hag: amount-- tlii- element. Among ;i varieties of tobacco 
onl\ i out. mud le— atuomit- of sulphur than of phosphnnt- 
■ate. majoiitv coip,., lin'd on-aleiahlv more, the sulphur in 
• 'ei iig a bom doui le tiie phti-phnn;-. Tile average content ot s’’..'; 
o.j> s and that ot nhn-phorus o. ;oj 

In. older to dieteimiue the effect ot -tilphnr on the growth 
plant- tile w liter !i.i- c uued out a -eric- of giveilhoil-'e expenmc':*- ' 
mg -alpha! «*r it- compound- to tile -oil. Tile first plant tested v 
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tobacco. 250 seeds of which were planted in each of the 
1 with 15 lbs. of superficial soil taken from not veiv untile 
•Mining 2.p> lbs. of sulphur and St hi lbs. of phosphorus per acre pis- 
r acre of the soil, six inches deep, to weigh 1 500 000 lbs : all tin 
.>f the fertilizers are calculated on this basis). The order of the 
results are given in Table I When the largest plants had 
» transplanting stage, all were cut close to the ground and inmicd 


had. 

■ 1; I. - VL\n i\)ui re Mills <>> the r' senes <>/ experiment*. 


>■■!. . Wo-Sa in i o: tin- > y in 

■1 tlu- ]■!.., 10 

•?li in- u-klol ji 

Hi-. 'Ulphur pi r ;ii tc . 11 


uyp-uin votit-iintmr !•.«> ll>-. 

!!■'. ]H>ta->sium nilrutf jnr acn . . . 
calcium |ih<Kp,iti‘ AV' hi. L ay Israeli 
oilciiim cailmuaU* per uuv . . . . ) 

i. a« r' H'0 llo. -ulphur p^r ;u n- . u; ■■■■ !■ „;iin mv 1 ImA \" 
" • ?><>•> • I' }, > - | ' . 

y/i gypsum ion 


d-litioii of sulphur or gvpsum in conjunction with the other e!e 
i aleiuin Varbonate. has evidently had lor this soil a stimulating 
he growth of the tobacco plants. 

; series of experiments the soil used \va< taken from poor ground 
onolbs. of sulplmr and ;o.jolbs. of phosphorus per acre (assuming 
i-it inches of soil as weighing goooono lbs. per acre). The soil was 
ealeium carbonate added at the rate of gooo lbs. per acre. The 
lances added are given in Table II. Sixteen pounds of the air 
thus prepared were put ill two-gallon stone jars, in soy bean 
] limited in each jar which were afterwards thinned to << 
a plants. Alter the pod> were matured, the plants were nit 
< ground, and weighed The total sulphur ami protein in the 
"bleed was also determined. After cutting the soy beans, the 
pot'’ was put through a coarse sieve to remove the roots, 
>'ed in the pots. In each pot 20 Purple Top turnip seeds 
'■d. which were afterwards thinned to ,\ average size plants in 
When harvested the turnips, tops and roots, were weighed. The 
ie 2 harvests are given in Table II. In several eases good 
the growth of soy beans were obtained with sulphur compound", 
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-Mined by the element sulphur were the be*t. The percentage 
• i- been increased in the soy bean* which had >ulphm com 
;.-«l but this is not the case for the percentage oi protein. The 
»he turnips wa> also considerably influenced by the sulphur 

•; n-sfd in the jrd. series of experiments on the ctTetsot sulphates 
. ,-r was taken from the Mine ground as that used tor the jnd. se 
; calcium carbonate added to it at the late of jooo lbs. per acre, 
ibstances added are give in Table 1 II In each jar weie plant - 
clover seeds, which were afterwards thinned to u average size 
;t ‘h jar. Cuttings of the clover plants about one inch from the 
made at intervals whenever the plant attained a height of about 
l-’our cuttings were made. The air-dried weights of these are 
Y..ble III. The effects of sulphates on red elover gave no gain 
:: ; c case of potassium sulphate when the gain was probably due 
-dice of potassium. 

: i III. Order and refills nf the strict • 
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■th series of experiments the same type of soil was used adding 
...mount of calcium carbonate, lies ides the different sulphates, the 
: nixed with the corresponding carbonates or oxides, in order to 
.d to better determine the effect of the sulphur. The amount of 
■ died in its various compounds, was equivalent to l > lbs. per acre. 

= ■ x were planted 50 Karly Jersey Wakefield cabbage seeds, which 
n.nards thinned to 25 average si/.e plants. When the plants in 
'■.ixes had reached the transplanting stage, all were cut close to 
The plants were air-dried and weighed, 
viil was sifted and in each box 50 Giant Southern Curled mustard 
n* planted, which alter germinating were thinned to 15 average si/e 
After the best plants had commenced to bloom, all tlu* plants were 
’.<> tile ground, air-dried and weighed. 

-.aue soil was employed a \u\ time for radishes. Ill each box 
;i ted 20 Scarlet Globe radial seeds, which aftei germinating were 
; 1 12 average size plants. The plants were, gathered before they 
A matured and weighed. The results of this ,;rd. series of expei i- 
■c added to Table V. 

- : e-nlts obtained with Citbbii gc show that only two sulphates proved 
A few had no effect, while several were harmful to the plant. 
r-:,trj, several of tile sulphates gave good gains over the cheeks and 
> higher yields than their corresponding carbonates. In the ease of 
the results were more irregular, but there is no doubt but that sub 
ohi/atioii in some eases was benelicial. 

viiments were tried by the writer in growing tiluilfa in sand cultures 

■ determine the availability of the sulphur in its different compounds 
j • twill of this plant. ( )t the gS substances used, the best results were 

■ ] lespedivelv vvitU magnesium, ferric, sodium, potassium and 
vs m sulphates. Good results were also obtained with sulphur. Iu nine 
aitreii cases the sulphates gave better yields than their carbonates. 

n . o| the pS substances used, were injurious to the growth of alfalfa 
r smaller yields than the cheeks. 

> ‘ly after the addition of sulphur to the soil, after a period of about 

• mlis. that is after the plants have been cut down, tile writer lias 
. A the percentage of sulphate sulphur in relation to the total 

;ee of sulphur, and has found that the sulphur is rapidly oxidized 
Ur, more so in fertile soil than iu poor soil, and to a lesser 

• i'h sand. When the soil contains a large amount of sulphur, it 
; 1 i 1 1 in consequence of the oxidation of the sulphur, and if this 

b not neutralized by a base (calcium carbonate), it will he 
to the giowtii of the plants, as is shown in Table IV for the pots 
2<> and 21. 
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151 A New Method Adopted in Russia for Studying the Root System of C.lih 
Plants, — KovAl, V. I> , m >< ndeJultih, \kti}u ijiiztia (Agricultural C.a/t-ttc N 
j J() , l7 , , )7 ; \ (> : pj. <,■/>-</>'»• lVtr<»L'r:ul, August un<l Scplcmtx.T, 

The writer reviews the different methods adopted in studying : A - 
sv stems of cultivated plants (Orth, Deherain, Heinrich, Muntz, 
Romistmv, Sohovskji), shows the difficulties connected with each * ■; 
and draws attention to the fact that this study can only give effe. ;■ 
suits if it is prosecuted in the field and under the natural condition- - 
plant's growth. 

The new method of studying the root system of cultivated ],; 
has been worked out in Russia by the “ Agronomical Section of the 
of Agricultural Machinery ” attached to the Ministry of Agriculture 
based on the principle of removing particles of soil by means of acr. rc 
air. Attention was first drawn to the possibility of applying this prim 
the experiment field at Akimovka (Crimea). This is an experiment 
belonging to the bureau and frequently exposed to high winds ; the-c > 
times reach the speed of 25 metres per second, and in unsheltered • 
often remove the upper strata of the soil, thus laying bare the m.t- 

After a series of laboratory experiments to determine whether h 
possible to apply this principle, an apparatus called a " dust aspirate 
constructed according to the directions of the Agronomical Section 
choice of the name, however, was not a happy one, seeing that tin- 
nitus not only removes soil particles by means of a current of air, !>»:' 
also be used for other purposes, as for instance the analysis of the soil - 
ture, the determination of the state of the division of the soil by the ■ 
ration of its particles by a current of air, etc. so that the apparatus 13 
be said to he one of universal application. It has in fact been used 
variety of ways. 

This apparatus is very simple ; it consists of a motor of 4. H P. bm 
cd frmn an automobile, ami of a fan. The latter produces both pre 
and suction draught* which can be directed towards any point, 
experiments have chiefly been carried out on maize roots ; a certain mi 
of these plants have been obtained and the natural arrangement of 
roots in the soil lias been registered. 

The method of obtaining the roots in their natural surrounding- i 
field is as follows : 

It includes ; operations : 1) eliminating the soil particles by tile h 
a pressure draught; 2) coordinating the positions occupied by the m 
the soil ; 3) collecting the roots and making a plan of their vertical air 
ment. 

The 1st operation is effected thus : first there is placed around the 
to be studied an apparatus whereby the position of any point ■»: 
plant or its root system can be fixed in space. This apparatus ' 
consists of a square horizontal frame with a movable cross-bar a* 
nished with a level and a plumb-line, is supported on 4 legs ver; i 
sunk in the soil. The exact position of the plant relative to t:*w 1 
is then fixed by measuring 3 coordinates. After taking these measure 
apparatus is removed, but the stand is left in the ground, and then t 
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*)f the soil particles by means of a current of air. First the pos- 
it is direct ed upon the collar of the plant, whence the soil paiti- 
- dually removed until the beginning of the root system is reached. 
■ attained the current of air is directed upon each root and the 
a * are removed till the root is completely exposed. The exposure 
• is only effected easily and quickly when the ground has been 
: .repared for the purpose, under natural conditions it requires 
.aid certain auxiliary operations. In order to facilitate the do- 
..f the largest and most compact particles, a brush is most often 
a best plan, however, is to add a sufficient amount of water to the 
-alts of experiments have shown that this is about L ‘ ;t of the quan- 
ting total imbibition) after which the particles are easily and quick- 
In order to facilitate the exposure of the root system, it is 
important to make the soil damp up to a certain point, this can be 
■ .1 mi difficulty. If owing to the working of the apparatus, the roots 
: dolled their natural position, they are lixed in the soil by means 
d kind of iron pin. Should the root break, the fragments must be 

■ .y ilicr by means of a small tube of paper and the root must be fix 

< -oil. Uacli root bears a number. If the work cannot he finished 
;.:V. as often happens in the case of plants with a much developed root 
:i:o exposed roots are covered with moist soil, in order to prevent 

• • 11 and all the resulting complications. 

- .aid operation consists in coordinating the positions occupied in 
av the roots. It has been seen that after they have been laid bare, 

■ *- are left and lixed in the position they actually occupied. The po- 

: tile roots in the horizontal and vertical ]>lane is determined by 

1 the same apparatus which was used to fix the position of the 

•*hr plant and the profile of the soil. I Mir this purpose, the frame 

.v'-.cd to fixed feet, its horizoutality is tested by means of a level and 
oti « hi of each root is determined by measuring ) coordinates. The 
iM'isietits are made every 5 cm., and in less exact experiments, every 
•: its length, and are inscribed beneath the respective number of 

• ’ My means of these figures the arrangement of the root system 

iiit can be transferred to a drawing, or the dried roots of the 

■ Ne-d to the paper in such a manner as to correspond with the 

'•> -i figures. Further, to determine the arrangement in the horizontal 

can also be photographed from above. In order to determine 
>■' -a inent of the roots in the vertical plane it is necessary to draw, on 

■ s- the figures ascertained, the profile of the ground, the positions 

'' a ,m<l roots of the plant, to inscribe the figures giving the distance 
; int, and finally, to apply all the root system in such a way as to 
1 respond with the drawing. 

*'.it wishing to attribute a universal importance to the method 
»«»ve p the WTiter nevertheless considers, that in researches relating 
1 of working the soil, its capillarity etc., it may render real service 
:i: ' a light on a series of problems that have hitherto remained 
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152 - The Vitality of Seeds passed by Cattle. micnf, d. lEconomk- iiolu. 
in / he l%ntniiuriii J urr.ai ->/ Junta, V<*l. X, P.irt IV, pp. 353-56;. CiUu 
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Whiat grains f if germination a| il in the tin ■ c 

1 ; \'t hours after t Ik- ex]>erimctit began. Two or more days later 
her of viable grains passed hy a single bullock varied from im ■ • * 
4000 in a working d iy while tlu* number passed in -24 hours reach-, 
as gooo. Wlu-al grains continued to appear in the faeces for two 
wheat lud Ik-cii excluded from the diet. 

It hdlows therefore that miemshcd win at grains fed either r 
ally or aceideiit.dly to eattle working on pirn- t ulture wlieal p: ! 4 
da in. a r to the purity of those crops. 

Seeds of gram (Doliikos hiflorttx) were a so observed to pass the 
animal tmd ; ge>ted but none were found able to gemi nate. 

\ iable seeds of the following were also found : n the dung : 

. I y/»'w ,7.7s /h/, f /,o.o;. 

( e 'p'-Jium album. 

l . illhXHt'i itphni ' il . 
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• .,.;o of Albinism Duo to Cold and Occurring in the Leaves ol Uruguay Oats. 

{ -vvk B- >t uiuvl In-tituUO, in />.?;. ’:<■ J, r Ihu: H Te:;;..':,*: v.V-, gr.g 

s' : pp ?"'■ !'<*. lUrlin. i 115. 

. ;is r subjected the seeds of various species of cereals to different 
- te mperatures, in order to study the effect of the latter upon the 

■ i uf the plant, termination took place in the dark and the 
..cie therefore completely yellow on account of want of chlorophvll 

end of >ome days, the young plants were placed in pots and 
rlie light, when they soon assumed a bright green colour. Their 
t was fairly normal. 

• : n-eies. however, I'niguay oats, manifested on germination an ano 
iS hitherto been little known. The leaves and stalks were not 
n the case ol other species, but wholly, or entirely, white. The 
■. •,-uting this anomalous appearance had germinated at a lower tem- 
' ,iii the others, namely at i-j° C. In the case of those plants ol 
•gans were not completely blanched, the white patches often dis- 
order the inlluence of sunlight. When however, t lie leaves and 
:< « at inly white the chlorophyll did not appear on the plants being 
the light. All such plants continued to produce white leaves 
.ving no chlorophyll, finally died 

• :i;er has not yet determined the direct cause of this albinism, but 
• certain that the chief factor was the cold. It is very probable 
Vmperal tires (i-j“ O can injure the ehloroplasts of seedlings 
1 niing their vegetative cells. When the germination lemperatnre is 
die plant de\elo])s normally lor the first period, hut is incapable 

■ hlomphyll. As the latter substance is indispensable for assimila- 

dies after a certain time. 

•a liter also tried to determine whether the albinism he had 
.i hereditary character in I’niguay oats. Fur this purpose. In* 

■ oeds of ]>lants having partially white leaves and stalks, lie 
’■ cued normal seedlings without white patches on either leaves 

■dinner intends to continue these investigations. 

The Question of the Toxicity of Distilled Water, -iiwuakh. k. v , 

1 in Ahurictin Journal o? /Wuin.Vul II, N<>. 7 , y v «> |or I/imiisti-r, 

'••’if ! -i i p 

‘ • d y : ; g tile ei'iVit or, organisms of single .salts or mixtures of salts 
: if i tod i-r check solution is m eessary. Such dilution should 
d tuibance of the regular functions of the plant, 
d.. purpose di-tilled \nUr has lx-t-n ustd but recently the ad van - 
riiy-iol* gically balanced solution have beui realised. Iiol.li 
a drawbacks; tlic latter because eacli organism demands a sperj- 
‘ 1 solution. Tile disadvantage.*! of distilled water have been 

i) to t I k* leaching of salt> from the roots ; :i) to starvation of 
\) disorganisation of ei-rtain complex eom|xnnnK in tlie root 
' T - the occurrence of a toxic substance derived from the apparatus. 
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The writer investigated the toxicity of distilled water m. - 
seedlings in di-lilled wut'-r and various mixtures of distilled and * 

He <on< hides that the harmfulness of distilled water is n< : ; 
any one predominant factor, hit rather to a resultant of many. 

Firstly, there is the question of the adjustment of the tissue- ; 
growth w;t'. obtained when the change from tap to distilled v, .*, ■ 
gradual than when made suddenly. 

Sec* null v, then is the question of root excretions. Roots g: m 
timmudy in ilistilled water presented the appearance of roots ir. - 
dilute solution*- *>t toxic -alts. Xo toxin was isolated from tin d 
water, but (hanging t ho water four times daily greatly increase.::, 
of growth of the roots 

i(j- Water as a Factor of Production in Le?uminosae <K*>y.ii Hunnarujt 
j.; \j,« ritii, m st it jm i it M !••'.. tr< r >\ a/j. Hkkkk, S ., iti Kv :! tWi >: 

,,| t|i<- I hr:-.; a mu \yrioiMiir:it Slali*-!;-!. V< <t XVIII, Part j, pp. - 

-1 , 

According to the latest researches, the development of pirn;:- 
absorption ot nutritive substances and the amount of the crop : 
mathematical relation to the variation in the factors of production 
however, each factor acts in n different way upon the developin'-:.’ 
plant , there i- also u difference in the relation between each factor *■ x 
tion and the amount of the harvest. There is a certain combination 
factors which gives the best results, but if, for example one of them 
(list urbane v in this balance (undergoes a change in the course of gr x‘: 
relation between the variation of another factor and the amount 
harvest also undergoes a modification, all else being equal. 

I lining the last 20 years, Seelhorst and his pupils in the first pi x 
more recently. Pfeiffer, Planck and Mitscherlich have systemati* :ii 
f lift i the part played l>v water as a factor of plant production. Their 
meni shave continued the existence of a certain relation between 
of t lie crop and the increasing amount of the water supplied. Acorn, 
the expeiiments of Mitscherlich, Pfeiffer and Blanck, the maximum •. : 
oa I s , perns and potatoes c an he* obtained with a volume of water re* 
corresponding 1«> too, “o. no per cent of the water absorption c m 
the* soil. 

With a \ic\v to determining the influence exerted by water mi * 
velopnirut and yield of leguminosac, and on the increase of nitnx 
soil in wh.ieli they arc cultivated, the Koval Hungarian Station *■: A. 
tin .»! IXpcnnicnts undertook some oxjKoinienls in njrj and enlrti-v 
carrying out t*> the writer. The experiments were made in painted >.■ ■■ 
ware pot< cadi containing in one series, 44 lbs of sandy, slighty - 
soil, and in the other sc. lies, p i.f* lbs of clay containing much Imx 
siibjci ts of the experinu nls were : Lupintts aU>n<. Ornithofuts s ati\ 
a/rsnv’ and In eacdi pot were planted 48 seeds of /.»/>; ; 

I , t\wr .a v and I 'icij f.iKi and 5 X 4^ seeds of Qrnithn frits sa. J 
ter the seeds had germinated, 40 stems of the first three plants . ’ 
stems of the fourth were left in each pot. The plants extracted vu-u- ! 
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of the respective pots. All the four kinds of plants were sown in the 
^ of soil on May 15 and harvested on August 13. From the time of 
-.mi, they were supplied with water in the following manner ; (> pots 

• plants growing in each kind of soil received an amount of water 
filing to about 30 per cent of the absorption capacity of the soil, 
•u received an amount corresponding to about <)<> per cent of the said 

• \ . In order to simplify matters, the writer called the first volume of 
not plentiful, " and the second " plentiful 

•vi these experiments, of which the results are shown by photographs 
miiarised in numerous tables, the writer draws the following conclii- 

* he case of theLeguminosae, water plays an important part. " Flcn* 
i\ r " increased the crop much more than " not plentiful ", the effect 

■ i«n the different plants is not the same, it also depends on the nature 
-il. On slightly calcareous, sandy soil. “ plentiful water " considerably 

.(■:! the yield in dry matter of all four plants, namely 3(1 per cent in 
r ni I. u pi in ts tribus, 2() per cent in that ot()niitlu>pus salivas, 50 pc*r cent 

■ anrnse and 25 per cent in 1 id a fa ha. On wry calcareous clay, 
tit ul water ’ decreased the yield of Lupinus dibits 31 per cent, while 
1 iH'd the crop of OrnifJiopus satiric s 3 ]xr cent and the crops of Visum 
; and I 'icia fab a 13(1 per cent and * S <S per cent respectively. In t lie 
<v of “ plentiful water " the injurious effect of the lime upon Lupinus 
' much more noticeable than in the presence of " not plentiful water ”. 
nparison with " not plentiful water ", pleutilul water " lias an 
1 ijital effect upon the root yield, but less upon the green portions of 


1 ’lentifitl water" diminished the nitrogen percent age of the green parts 
. :aoiv noticeable manner in the case of Lupinus dibits and Urnitlmpus 
■ than in that of Visum arrense, or Vida [aba. On the other hand, it 
::.<t alter the nitrogen percentage of the roots. Water promoted the for- 
of nodules; with "abundant water", especially in the eases of 
’ ’rrnise and Vicia /aha, many more nodules were formed upon the 
■ *. t hail with " not plentiful water 

Tim water also had a material effect upon the reserve of nitrogen. Wit h 
itul water ", the nitrogen percentage of the two soils in the ease of 
: m plants was higher than with " not plentiful water " 

A: the time of harvest, the total amount of nitrogen (soil nitrogen j 
4 mtTogen) was greater in the case of one of the pots receiving " plen- 
’ * .dvr " than in that of one supplied with an amount not exceeding 30 per 
• ‘ the water that the soil was capable of absorbing. The greatest dif- 
• • ■■■ in nitrogen conU-nt was observed in Visum arrense and Vicia [aba. 

Contributions to the Physiology of Stomata in Saccharum officinarum L. 

Observations on Transpiration in Sugarcane. Krvpra, .1 in Arthut r»„ r dr 

in Xrdirlutubi li Indir. Year X\U! Xu 44, |»]». 3 7"‘ 1 and No, 45, 

1733. Sotralxtia. NovvijiImt i<u 5. 

; ; r>uing his work on the structure of stomata [Archie/, vol. 22, 1914, 
v :■ «r*i) the author now made investigations about the way in which 
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stomata arc affected by light, temperature, and humidity. Tj. 
arc published in the tir-i pamphlet. In the introduction a shop , 
is given of the new literature <m the subject ; special attention 
to the new American invc-Ugators as liriggs, Shantz, Liviiigsto; 
Cannon, Shrcvc and tlie work of Prof, O. Renner. 

Chapter I deal- with the method and its application. Ar ; 
vain trials with other methods the author decided to use only th. • 
ne mi keroduc .>ihbeii7.in le-t, first introduced by K. Stein. V. ■ 
ing of ^toiiL'Dt i- estimated by the rate of rapidity with v, Iiich t 
veral agent - penetrate into the leaf tissue. Several hints are giv. 
pecuharit ic- found in it- application. 

The influence t»f light mid temperature on the opening of • 
is the ipie-tion dead v\it li in the following chapter Direct 
-boa it -elf t very active agent for opening the stomata; dark 
vents from opening, and causes closure when the leaf was open U , 
'•eon- that prolonged d irkne-- so operates, that the stomata op i: . 
eoii't ant but vuy low degree. When there is a moderate 
of light e. ”, fmia a clouded sky, the stomata open slowly 
ncrally not t<* -uch a. degree as jn strong sunshine ; this is one of tin- 
why -'uuiiv mornings . iron gre.it profit for eane cultivation. Tn is - ■ ■ 
ing i he influence <d darkne- a big dark chamber was u-ed, made in : 
and bamboo, which made it possible to work with 6-month old n 
the field. 

However. Ihe <l.trk < loi.li absorbed such a miantily of warmth n : 
lnipic.il sunbeams that the temperature ion: to about * 

-nit <d which was, that instead of closing of stomata by darkuo- • 
by heat resulted. When a shelter against the sun was made 
black room the temperature remained normal and then darkne - 
e!< erne of si.im.it a. a- usual. 

< inly a tew ex-pennant- \< ere made on air humidity ; the stop • 
t" be more • -peued by a hgb relative humidity than by a low out 1 
h*‘id however a high humidity of the air is almost, always coimee! 
and is the le-ull o| j high s, , j ] humidity owing to rainfall nr ii: 
in ■ ‘o i ise< pieuce t i:e ]»].-. lit i-. saturated with water. The higher the • 
saturation the w ider is 1 he •.] telling of stomata e.ud the longer the 
remain open muier imfa\ oumIjIo toned urns. So it is diflicult to . 
is the ■‘gK’ciiic inthieiiee ot a high content <•.{ water in the air. 

Tn another chapter several varieties of cane are compared . 
diurn il beh ivi.-ur of stomata. In every variety the rate of pi-..:: 
po-i nmninem ■ > smaller than that ante meridiem; however, it ' 
that a diikTeuce consisted as to the hour at which closing beg.o 
o\ ci . m one variety the driereuce between maximum and minimi:: 
is much greater than in .mother. One gets the impression t: ' 
closing i- a piofpahie jedurc !<>» the plant; tliat the water consul' 
such paint js lmuc econonv-r.d than in others. As to the* 
daily periodicity I lie wnlei concludes that many facts may be > w 
by the influence of light, temperature and water-content, but still :.an 
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, .* ions that after a prolonged period of darkness the stomata try 
■'.L-niselvcs during the time from 8 to 10 in the morning, which 
ho considered to point in the direction of periodicity. 

,C''ud article gives an account of transpiration cxpeiimcnts in 
-a itli the movement of stomata. To get an idea of the rate of 
: a during the period of rapid development of the cane, (i-q-months 
^ -a ere used; they Mere cut in the early morning, placed in 
... in which tlie water was covered with some oil. The bottles 
, lud from abnormal temperatures by a cover of rough pottery. 

. in weight (often to an amount <>f 700 grams one day) was used 
...-.re for transpiration. 

: iter thinks it much better to use this method than the weighing 
-l.mts. When using potted plants one will get quite other re 
tile quantity of available water changes accidental}-. By water- 
.it abundantly the loss in weight increased to twice the amount 
. "iigiualiv. I're'di stalks were used every day. In the stoma- 
; 'iis it has been mentioned already that differences existed between 
deties as to tlie moment when dosing began : the same fact was 
in transpiration. Some varieties showed 1 heir maximum rate for 
:< u in the early morning whilst the loss in weight gradually de 
":';e r ones lud aniaxiimuu at 1 1 o’ clock and still other ones showed 
ilil'iereuces during the whole day. So one may distinguish three 
5 ::vh differ in the way they use the available water; their beha- 

■ differs as to the cane produet inn and their consistency against 
Tlie daily loss in weight may be in one variety twice as great 

.■■'Ter. 

■■"rmection could be demonstrated between the number of stomata 
■•f leaf area and transpiration. 

a-.ixinumi of transpiration may be readied after the dosing of 
; - began ; the rate of transpiration is to a certain extent inde- 

■ the behaviour of the stomata. 

miv^s or weak light is followed by a decrease of the transpiration 

about, the number of stomata and the loss in weight by Irnns- 

■ !f given in the original publication. 

• u-."st inqxutant result of tlie^e investigations is tlie ddierent 
v.hidi several varieties show in the rale of transpiration ; it. pro 
give a new principle for the selection of canes for certain <a ndi- 
■:! and climate. 

Influence of Temperature on Respiration in Fruit, ziikkvitinov, i-. v.:ni<] 

• nr nt.. j ). nf 0.n;m< n i.i! I <»nl ills-- of l In- Cntiiincn i il Iiwtitut' , 

j ■ ! 1 ?:■!'•/> hi-if ly.tl " 'CnM Stor.iir I u< lu-li y). No. <>-■;, jip, Mostmv, 

living fruits after harvest complex enzymatic processes continue, 
■i which is that of respiration. This process concerns chiefly the 
:et use, glucose and saccharose. < )il occurs in such small quantities 
■ a negligible influence on respiration and starch is usually ab- 
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sent from ripe fruits except in the case of bananas which contai- ... 
as 14 per cent. 

Respiration of plants occurs normally in the presence of oxy. . - 
its absence or when present in less quantities than 2 percent intr - 
respiration occurs resulting in the decomposition of sugars with r 
of carbon dioxide and alcohol. I<ike all other vital processes, r 
is dependent upon external conditions, of which temperature is pc*: 
important. 

In 1014-15 the writers made experiments on the influence • 
rature on respiration in the following fruits : apples (“ Antonowk. 
“ Crimean Chafran ") ; pears {“ Royal grapes; oranges iC ... 
and Italian lemons, using a special apparatus for the purpose. 

The results of these experiments are as follows: 


Af'i'lf O/yi/ys 

in ijnij I.iws ol , 

■ mj- i.tluu- 1 i C< K j»er kill -gram T«i«|KraUire of COj ]•< 

ft truit : 

,V. . . Iiiujl ~.0“ 

. I /•/•/i* < hn m<« % (Caucasian 

11* 1 >.‘>0:7 — O.J" 

4 ° O.ooro r* . 

7-s" 'Mill: 1 5. 5 0 

i s. 1" o.cii ;»i i.Y» 

Italian 

" . o. (>7I 0 . 5 0 .. 



1 V* 1 'I » 1 10" 

ill ' • 1V 1 » 


Tims showing that respiration increases w til increase of tom;* 
As a general rule a rise of 1" C increases the yield of carbon dioxide 5 ■■ 
gram of truit per hour by 1 millig am; the minimum being o.> :v.c 
case of lemons and the maximum 1.2 mg in the case of the apple 
novka”. (ieiierally the output in carbon dioxide increases ni‘Ci. : 
than the increase of temperature. 

Tlie most important constituents of the fruit are consume 
organic acids and sugars. Tims by storing fruits at low tempe;.2’: 
coiisimiptioii of organic matter is very much reduced. At a tcUip 
of 7” L . apples lose times as much carbon dioxide as at 0° C. : c- 7 
pears 5 times as much ; oranges 7 times and lemons 5 times. \V:;d'* 
at 15“ apples lose 5 times as much, pears S, grapes 11, oranges . s .2: : 
N times as much as when stored at o°. 
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"ling that all the carbon dioxide is derived by the oxidation of su- 
.\riters calculate this loss as follows : at 0°, from 0.07 to 0.10 per 
from 0.34 to 0.(14 per cent, at 15 0 from 0.71 to 1 . 1 b per cent per 

s :iie Effects of Ethylene on the Metabolism of Plants (r). — haryky, h. m, 
.i.mieal Laboratory) in the Bolanual GauiU, Vol. LN, N\>. 3, pp. tgv:rt, 
Chicago, 111 . September 1015. 

' jed sweet pea seedlings were exposed in an atmosphere contain- 

- per cent by volume of ethylene. The effects of the treatment 
■. ligated under the following heads : 1) chemical couijHisition, 

}) osmotic pressure and fiermeability and 4) respiration, 
u Its were as follows : 

file simple soluble substances increased at the expense of the 

- fible and insoluble forms. 

Tiie hot alcohol-ether soluble substances (sugars, amino acids, 
>ily|K*]>tulcf, l:]x>ids, etc.) increased by 8-9 per cent, while the 
substances (proteins, starch, cellulose, ligno-celhiloscs.cte.) were 
. ■ •■lingly diminished. The water content of the rthvleue treated 
.To! tissues was the same. 

i Tlie soluble lower sugars (by direct reduction) were about 11 
: more and the soluble higher sugars (by reduction after hydrolysis) 

• >:T cent less ; the cellulose content was also diminished by about 

• at. 

\ Amino acids and amides were increased and the jwdypcplides 
miy decreased ; the protein content was also about J |>er cent less. 

. hats Were much less abundant but. the free fatty acid value* was 

,, .,} 

,\:i change in acidity was observed. 

: The osiuntv pressure as deteriirned bv both freezing point and 
! \ » i>* methods was increased. 

The CO2 production and 0 2 absorption were retarded, but the 
: " c-y ratio remained practically the same. 

On the Inheritance of Some Characters in Wheat. 1L - Howard, A.aml Howard, 
I. a ImjHrial Economic Putanisls) Ln Miwi/s «t ilw Ih'fwrtment <<i A rruuUute in 
r, miii'i id Sons Vnl. VII, Xu. s. pp. :?t j\v I'laUS I- VI II. Calcutta. < >ct*>b«-r oji S, 
I ; previous paper (2) it was shown that I'j generation hybrids be- 
■ u r 1 ud and beardless ears of wheat were intermediate in type. The 
1 explanation of these results appeared to be that two factors are 
m the bearded parent, one capable of producing short awns or tips 
other when added to this resulting in fully bearded plants. 

!1 - the ]>resence and absence hypithesis the results of the various 
■ -v: mid be represented as follows (1$ representing the long and T 
factor) : 


it'<> fi. Feb. 1911, No. in, and B. Oc(. 1915, No. rofy. 
L. Fob. i'j 1 3, No. 118. 


mv 

( Ed .) 
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1 ru:h \r -.r-s ’.h..a- HH'iT. 

> !•!.:»/- v-:!h til*- *■!•;>• M.TT. 

n>n« iv i. e :!• -> e:M Mitt. 

; I !:• i } M t •• • - » l N-! - ^<lX. 

. I J,,. i : i ;‘I T : j J >! jT l - 3 : 1*11 • j Him + Ml': 

i : i : 1 1 . l:l»li LMl 

In order to te-t thi- theory and isolate if possible the two f; : 
i-ro:^ between .t ! n 1 1 v b -.irdi-d wheat and an absolutely beardle- 
rontimu-d to 1 In- it li geireiatimi. 

Oat oi i.\j I', |»!;i jjt ~ . j.;o ripened enough seed for sowing. < : ■ 
iinnjn* plants I vee fully bearded z half bearded and 14 were ti 

The re nit - <4 the generation of a cross between a lull) be. 
U-al'dle^ ;ire ummaii-cn a*- lollows : 

I,, .i<4 Miriil- SH< .ft Mi." 

ti;.- ti]- tij- 

Ul it MU M.lT M . 

«•'-» j"- s I? -4 

1 '• s: 13 j; 

h'om ol lhc-e t \ pe- :iz. fully bearded, IJI’TT, beardless, 1 ' 
tipped, lilitt, and >rt lipped, bliTT, bred true in the I', genera': 

Cto-.hng the iv.M lattei types gave an I'j generation exact It 
iuy the l', betw< . n l le- oi ie;ii; il patents and having the ennslilutb' 
Tin* In, yeueialam 11] ihi- ci'o-- showed all stages between bean.. - 
fully bearded, The ihe«»tv is therefore eontirined. 

'The i ■- 1 1 i ; 1 1 it * 1 1 of the two constituents of the fully bearded > 
mav plow os' - ..me praetie.il cable in India where there is in cert, 
tii- a piefen iuv for awued wheals which suffer less from attack ■ : 
and hold their grain better, lb the selection of suitable types v. 
or long tips it might be possible to meet the prejudices of the r.!" 
while avoiding t he main di-ad\ a lit ayes of long awns. 

The inh'-iitamv of f.-fled and sinootli ehail characters was I".:" 
vestiyated and re- tilt- similar {<• the above were obtained sliowit:-, 
taetois aiv involved in tin- felted character. Cases of felting were 
M'i\vd in which ordy one character was involved. This factor n - : 
derahle import nv.rt in the damper regions of India as it increase : 
denev to In. lye md the -oread of rust , ete. 

u- The Relation Between the Sugar Content and the Chemical Charni :ers 

Descendants of the Same Plant of Sugar Beet in the 1st Generation. 

K . i , in / . '•• ■ : • .... /•.. \i ;u nl Yv.ir ?«■. N->. 

n.:4 ! . 1 w •• K l • • 

In their latest experiments the writers proposed to detonnr 
The relation between the weight of the root and its sug.n 
on tin one hand, and the relation between the weight of the lea\ , 
suyai *'< mteiit ol the roof on the other ; ft) the relation between t ! ' :: 

ot -ngar and of diy matter in the leaves and roots ; the relatin', 
the sugar content and tire amount of ash in the roots and leaves 
lution between the -agar and albumen contents of the roots an*' 
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Milts of the experiments may be summarised as follows : 
lie descendants having the same saccharine content mav vary 
jit of their roots and leaves, hut these difference do not exceed 
' limit of variation. As regards the average sugar content and 
_e weight of the roots, the law of correlation has but a limited 
importance of this law is greater in the case of the average 
Migar in the roots and the weight of the leaves. As to the last 
may be said that the larger the saccharine content of the roots, 
v average weight of the leaves. 

fhe descendants having the same saccharine content may have 
..mounts of dry matter present in their roots and leaves, but these 
.,jc within the normal limits for dry matter. As a rule, the smaller 
1 of sugar, the less dry matter there is in the root and leaf. 
Hants with the same saccharine content can have different 
: ash in their roots and leaves but these differences are always 

• , normal limit of variation, llenerally. a larger amount of ash 

and leaves also corresponds to a higher sugar content in the roots 

. . f'.j. 

=- Hants with a determined sugar content may have different 
• >i nitrogen in their roots and leaves, but these differences do not 
; He normal limits. The average sugar content of beetroots seems 
::: direct relation to the average amount of nitrogen in the roots and 
v. a n it is a question of a slight increase in the amounts. 

Intermediate Characters in Various Hybrid Species of Iris. i. iorks, w . r, d<> 

; I, u\> h<*M <«<>od M' ht-r.uvn S]kvK>i. in 77a o.iMii.ifC < j , Vul. 

. . Vi. 1 >■!.>. jij>, i ■/(• - 1 ■ ; r. j/unlun, S'-'plt mix r • H.MmiliT, S Jiis 

: : tiiYr-’j in Kci tii Hfilicd 1', War '7. X<>. ,■>, }«]>, vv .s'.;, I ’. iri.-. XuwiiiIkt j » ■, 1 1 s. 

1 The writer crossed various species of Iris to determine if Mendel- 
ere valid between different species. The results with numerous 
- • : > fMraeters showed no dominance but only a blending of characters. 
’■■ issicri, bulbous, with the beard of the sepals in the form of long 
golden hairs 0.117 0.254 hieh hi length, crossed with I. tingi- 

iiig no trace of hair gave a hybrid with hair distinctly visible to 
•v.-d eve but less than 0.05, S5 inch in length. 

r,nn (which has a tuft in place of hair) crossed with L rni^iallii 

■ type) gave a hybrid with a light violet coloured tuft bearing a 

‘ (with perianth tube) crossed with I. iin^ilanu and /. ftlift/lia 
: < tilth tubes 0.975 and 0.507 inch, respectively) gave hybrids 

■ mill tubes respectively 0.507 und 0.254 inch long. 

/with solid stems crossed with /. chrysographes with the inter- 
■:'> <>f tile stem occupying about half the diameter, gave a hybrid 
•■•iAte with central hollow almost but not entirely closed with pith. 

' dr hi with papery -pathes which become entirely white and dry 
aiding from the floral opening, crossed with /. vuriegata witli 

• i herbaceous spathes gave a hybrid with spathes green in the 
: ration and parchment-like in the upper portion. 
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The hybrid between I. reticulata and J. bakeriana is into- ,- : 
between the parents as regards leaf shape. 

Also with regard to the colouring of the petals many hybrids 
mediate between the parents of various species, e. g. I. pallida > 

%< ita ; /. trujuna / /. variegata /. boissieri x I.juncea; I. fu > 
folio sa / /. fornsti / l sihirica. 

All these cases apjx*ar to show that the law of dominance in - ' 

dolian sense is not universal and is not always valid for crosses 
species. 

Witli the exception of l e/irysographes A I. for rest ii and also;.., 
of I. pallida / I. variegatu and of I.fulva l.foliosa all the above / 
were sterile both with respect to their own pollen and that of both ; 
The two possible exceptions are eases in which the parents are s« ; . 
related whilst the fertile hybrid has more definitely related parent - 

II. - Crossing I. pttmila an early flowering species (beginnin- * 
of April) with /. gerwanica of which the earliest flowers appear a’ :• 
middle of May, gives numerous varieties named Iris interregna s: 
in the first half of May, thus enabling a continuous supply of I:>: 
months (April to June). 

These new Irises are intermediate between the two parent spc> i» 
only in date of flowering but for height, leaves and dimension- 
flowers. 

mourn N u i ui Calcium Hypochlorite as a Seed Steriliser. — Wilson, j. k. in Amtu. 

Si ia>s t ,f H'ittiny, A’< »1 . II, NV s, ]<[>. jjo-.j..';. Laiicistvr, 1 ’a., October kji.v 

l ; oi certain physiological experiments seeds and plant lets luv : 
active bacteria and fungi are necessary. Most attempts to secure six]; - 
or plantlets in any considerable number have resulted in failure, ix 
because of the harmful effects of the germicide, its low efficient v • : 
complicated methods required for treatment of the seed. 

The writer reviews the various treatments tried from time to 
various investigators and notes the following substances as beux : 
frequently used : mercuric chloride, alcohol, tormalin, hydrogen px 
and combinations of these. Xone of these substances has beeh :■ 
be as satisfaetoiy as bleaching powder (caleiuni hypochlorite). Tlx n 
of using lhi> substance was as follows: lo grams of commercial 
of lime (titrating 2S i>er cent chlorine) is mixed with 140 cc. of wau-r. 

The mixture is then allowed to settle for 5 or 10 minutes and 1 h •*. 
natant liquid decanted off or filtered. The solution or filtrate, wliit ! 1 • : ' 
about 2 percent of chlorine, is used as the disinfectant. The \ 1 : 
solution employed should be about 5 times or more the volume o! : ' ■ ■ 
It is not necessary to remove the traces of disinfectant from the < 1 ' 
it docs not appear to interfere with the germination unless the px: 
treatment is exceedingly long. 

Kxperiments with many species of seeds showed that the time roy 
for sterilising the seed was in most cases several hours less than rix o 
sure necessary to produce injury. 
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>4 . required to sterilise the various seeds varies considerably: 
requires about 6 hours while wheat requires more than twice 


-\-thml may also be used in the eradication of plant diseases 
means of the seed. 

prod i tion and Commerce of Forage Plant Seeds in Canada. — Ci.axk.i;. if.. in 

" ’* t \iwida, Dtparlmtti of A .riiulturc, S f vJ Hratu ft, Kt fort 01 :h, >,<</ <Vim- 

• 14 . Ottawa, i<o5- 

blowing Table I, the data of the clover and grass seed pro 
• v : nada in icjio, are given according to the last Census. 

Taw.k I. — Clover and grass seed produced in Canada. 


Provinces 

Island. ■ . • 


C ■ ! 1 JTii I >i . 

Total for Canada 


Clover seed 

Grass sails 

{HlUtltls 

| murids 


588 2.| t 

1 45: 

3 <* 33 *> 

i 573 

SO <)l 0 

1374:0 

1 *177 802 

20 on 05: 

5 S72 171 

ytw 

1 15 * 3 i 

16 

73 ‘»i 0 

2 (>;S 

*7 70S 

— 

1 780 

20 I &8 GG «7 

0 772 0*16 


C ’s exports and mports of clover and grass seed during the last 
■ sliding March 31, are shown in the following Table II, which 
from the reports of the Department of Customs. 

;; II. - Exports and Imports of forage plant seeds in Canada. 

Ivsjiort ImjK'ils 

CI«VtT 

Clover sml Grass Sued and t- ra ^ seed 


Bushels ' ;ilUc Hushed 

$ £ 

jnn8 1656815 540909 78586 

95976 938633 193134 01246 

69149 738 377 i 5»929 0762* 

118601 1094330 226405 110873 


Value Value 


* 

i 

* 

£ 

213 15b 

43 859 

921 933 

198719 

205917 

42 163 

7*5 604 

1.44651 

124949 

25 r> 9 . 

981 J90 

2«3 954 

106708 

2« 958 

1 051 881 

21 r 436 
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In years of normal production there is sufficient red clover 
duced in Canada, mostly in southwestern Ontario, to meet domes! 
ments, and considerable quantities are exported. Canada exp 
seed extensively in a year of average production, Toronto being 
largest niaikcts of the world, as all the seed sold in Canada is ; 
produced in Ontario. .Alfalfa seed is almost entirely imported , r 
western Cnited States and from Europe. The seed of white or I : 
ver ( 1 rifxlimn rcf'i ns) is imported from Europe to Eastern Canad. 
tin* north -western United States to Western Canada. Most of tl 
seed sold in Canada is imported from the United States. The chit : • 
seed producing area of the world is within a radius of 250 miles 
\Vhile practically all the field root seed in commerce is impi : > 
t ipidly from England, France, Germany, Denmark, and United St ,\- 
kinds are now being grown to a limited extent in different parts < • 
The sources of seed supply may be divided as follows: a) the Ext : 
p'arms, which grow standard and new varieties of grain under < 
pervision ; /;) fanners who are specializing in seed growing, have t : 
inspected and produce excellent seed grain. (Crops grown by ns : 
the Canadian Seed Growers' Association are inspected in the field 
when thumbed and ready to sell) ; f) reputable seed merchants: .' 
who proctm* ordinary coniniercial grain intended for milling or 
and represent it as wl : n irresponsible travelling seed vendors. 

The inspection of the seed trade, carried out in conformity to 
Control Act, has been intensified. More inspectors have been 
and the territory eovered more thoroughly than ever before. 

The following Table III gives the results obtained in the spriue 

Table III. ('• of forage j>hmt seeds in (\n uuia. 

Vi.’l.ai.no 


I’lhhc M.hv! 

Nov.i Swolia 

Nov Hmnswuk . 

n lu! we 

Onl.ni 1 

M.uiitoh.i 

Nlsk.lli luw.lll . 

AHh.iI 1 

Hiiti-.li Columbia 


<>.■> 

I.V 

7 

15'* 

1 20 

3 I‘» 

3°5 

T 

33 

}0o 

I ilo 

-7 1 


i -,$>> 

224 

M3 

402 

5S 

r p 

533 

S; 

7 <s 

351 

IS 


10-.) 

z 


Total for Canaili 


I 861 


5 173 


70S 
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flection of Wheats for Spring Sowing. Biffkn, u. h. Professor v i asixiuiumi 

C.it;il>ri*inf} in Ike JvuniJL <>/ ike /i\ aid o> A&i(ul:tne, Vol. XXII, N*< o, 

I.un*lvn, December 

: ..rv is the usual month tor the sowing of spring wlie.u m 
■ if this operation is delayed later than the middle of this 
: : L eonsiderat ion must be given to the particular varivH of 
».e sown. 

. ♦ :;i" date the ordinary autumn wheats ait decidedly risky; the 
•.men late and be attacked by sparrows, or the plants may fail to 
, ; o and merely continue their vegetative growth, 
i the past season two of the safest autumn w heats ioi sow mg up 
.1 of February were " Squareheads MaSier and " Kittle Joss". 

:h these varieties were sown on several occasions in March with 

• ; v results. 

, of the rapidly maturing varieties may be sown as late .is April 
\j -v with success. Of these the following are recommended: 

; -r I />/'/•/ lkardtd ; ears slender, lax and bearded, red or reddish- 
A ur; grain red, slightly better quality than most English wheats, 

>■ uii in April and harvested soon after autumn wlieats. 

< \hi\it, ears broa<l, dense and well set, with pah.* beardless chalt; 

• ; ,oid of better quality than most Knglish wheats; yields a better 
.a the preceding but requires to be sown earlier. 

M in'd [Red Admiral) or jo.ph-:t\ inqiortcd from France, ears large, 
•adless, dull white colour; grain red ami of pior quality; straw liable 
.mi become discoloured; early sow iugs yield equal to autumn wheats. 

' .? b.'.euy;/ (Hath Im ersable) of h'reuch origin; ear large, dense, grain 
quality ; straw, short . suitable lor deep rich soil ; should be sown 
*1 i.i n Fehraun . 

■ / Fa. Iht-ryiynds b'iic and Marquis are suitable in certain districts 

■ : grain of excellent quality, The\ may be sown anytime between 
c: aid the end of April. 

u\i! nhs,Tt'tifioii\. Spring wheats musl usually l>e sown a little 
‘ii.iii autumn wheats ; from \ to \ bushels per acre being usual. 

. ‘reding of 3 t to i ca t of sulphate of ammonia and l to ; cuts of * 
■ ■ “pliate per acre should be applied at seed time to encourage 
'■ iml hasten maturity. 

Wheat Growing Competitions in the Roman Campagna in 1914. A/mm,,,. 

hiilu'-trui e- luhni'\;, <M/<» C’‘ntnlt'^su<^u^ : iudimluu, m*. i '•<> 

' '■ - K-.ijk-. 

blan of work of the commission comprised : l) visiting the farms 
- ’..c period between the appearance of the ears and maturation, 
v ‘* ’munition of the variety of wheat grown ; the nature of the land ; 
■ling crop ; the manures and preparation of the soil ; time and me- 
wing ; quantity of seed sown ; ap]>ea ranee of the crop and damage 
bingus diseases, etc. ; 2 ) examination of the material from the 

• view especially of the commercial characters. of the grain (height 

vigour of haulm, presence of rust, state of maturity of the ears, 



Z1 u 


CEREAL, and pulse crops 


quantity of grains ]xm ear, general appearance, uniformity and . 
grain); yi botanical study (weight per bushel, purity of grain, g*. v . 
power, physical properties of grain) and chemical composition of • - 
exhibited. 

The wheat-* were divided into 7 groups, viz; Rieti. Olona, C*-' 
pu-H-nted by <>; out of ij ; samples), 1-ucense tenero (soft) (7), k 
i~j), <‘»enlile rosso, Carosella, Zuechetto, Noe !Ji). Inversable (0), V . * 
Triti'.nm htri'irinw >51, Spring wheats !ll). “Rieti ' and “ l'ncen-r v 
were generally nl normal specific gravity whilst their weight per 1 
was ' 1 little inferior to that of the same varieties cultivated in oth • . 
Compared with Rieti. Romaiudlo did not show any appreeia 
ernes with regard to the variation in the weight of grain bnl ••• 
higher speeilh gravilv In the case of (icntile Rosso the weight 
was generally high and the weight per 1 000 grains still higher ,d\. 
was somewhat lower on the whole than in the more northern r»v 

The samples ol Carosella wlieat showed a higher weight per b 
weight pet l 000 grains than (»etit.ile ros>o. There was room to: 
ineiit in the weight [nr t 000 grains of some improved samples of I: 
and of the decidedly poor varieties of / r. turiidum. The sprii.. ■ 
showed normal condition with regard to these two characters 
m mat mg power was generally high lor all the wheats exhibited 
that conditions writ- lavotirable to the maturation ol the g: 
a Table me given the average, maxima and minima of the 
bushel and per l mm grains as well as of the physical cha’ ^' 
tin* varieties Rieti. (rcntile rosso. Carosella and Inversable. in re; 
the grain grown from the original seed and from seeds obtaine. 
production. 

Comparing the results of the various varieties exhibited, the : 
conclusions are drawn : 

u The conditions in the Roman Campagna are favourable ' 
cultivation of all the varieties of soft winter wheat at present iukc 
dist 1 ibuted throughout this region. With regard to quality, Coi'gr 
Romanetlo apjieat to be superior to Rieti and lTicense and C ~ 

1 *■ entile rosso 

j) The varieties Tritiatni were not very success! 1 ' 

conn! of their long vegetative period and slow maturity. The m: 

I he grains also leaves much to be desired. 

;i With regard to Vtlniorin's Inversable, judging from the ■ ' 
the grain exhibited the writers consider this varietv more suitable ; 
more fertile and less exposed regions. 

\\ The results of tile cultivation of spring wheats are very 
lory Irom the point of view of (juality ol" grain and they are alw.o - ; 
able to late sown autumn wheats. 

5; A comparison of the quality of the grain obtained from tire “ > 
second generations of local seed and that of the grain from the oricni 
shows great promise from the selection work undertaken by the 
Agriculture. 
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:i Milt> of the chemical analysis showed generally a fairly high nu- 
,yx in the wheats exhibited. 

• >t n hi >amples examined 55 contained from 14 to m pet cent of 
■ j from I- to 14 per cent and only 4 contained less than 12 per 
jo reached 10 to iS pier cent All the samples contained nioie 
‘ . a the minimum of 25 per cent required for bread making. 

■ of chemical analysis wen- as follows : 

p^t |« i *cnt 

“o in at’. t" 1 .in 


sparing the niliogeti content of the samples giown from the oiiginal 
that of simples of the same vaiiet v from different generations if ap* 

■ it the climate of the Roman Campagna tends to increase the ui- 
. . vi-nteiit of wheats from more northern latilutcs. Thus of 20 samj>les 
i r': grown from original seed. 4 per cent had a nitrogen content less 
:/ pet cent : 42 per cent contained from 12 to 14 jkt cent ; 40 per cent 
: ; to P> per cent ; N per cent more than ih per cent ; whilst of other 
; - >>i this variety grown locally 1 ; per cent contained less than 
: 1 > iit of nitrogen, <>5 per cent from l J to 14 per cent and 12 per rent 
to it' percent Similar vaiiation was found in the ease of the 
(•> Gentile rosso ”, 

The report concludes with notes on: the climatic conditions of the 
: . a Campagna in their relation to the cultivation of wheat ; rotations 
;>td and the improvements effected by adopting more modern systems 
M-eure a more intensive eultvation liy means of hieernc ; the dealing 
■ linage of uneultivited land ; the use of mineral manures. 

Effect ol Frequent Cutting on the Water Requirement of Alfalfa. i.ym.in 1 nuiotfs 

V : -C)1\NI7 I ' J,. . ill /. >iK, l i tun' ■: 1 iimlUtr, ^ p]j W ii-liiiu 1 . 

J hr writers have carried out some experiments designed to determine 
• *i.» ■! alfalfa in the early stages of growth ollowing a cutting has a water 
:vnient differing from the water requirement of the plant during the 
period of growth, and to what extent frequent cutting or grazing 
the hottest part of the year modifies the seasonal water requirement, 
i'-'-" standard sets of selected Grimm alfalfa, each consisting of six pots 
; ■ .t" wx*re employed in these experiments. The plants were treated in 
>" '1 way up to the time of the first cutting on July 2(>. Following this 
'• ' ):«■ growth on the pots of series H was cut back weekly, and the grmvt h 
: - r pkmts in series A was allowed to proceed without interruption until the 
' • the second cutting, Roth sets were then allowed to grow uuinter- 
; *'" : ’y until the third and final cutting was made. The results were as 
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T • A t: . matter 
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»atrT 

•:6 p*.itji 

Water rr-: 

■ 

<*t dry m.m 

e-riU 







S- m-- i Sf-rit* I: 

S>rie- A 

S< Tie- IS 
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Kil* ~ 

Ktl* - 

Kil. 

Ma> •' ; 1* 

/ J u 3 - r 

17 -•* 

474 & 

289.3 

600 - I ~ 

Jut i 


7 '"’ l> ■-■*'> 1 

f '-wo 

153-3 

853 •*■ I;'. 

I. t 

<• \<>V. 4 

V 2232 

1.5 1 

10 1 8 

421 10 

C * 'ii 

tl.il!* . 

- t $ 54 ' l ' 

1 - 3 * 5 * » 

547-4 

036 -S [ 1 




The water requirement nt the two series during tin* first period w •• 
tieally tile -simc The difference is less than tilt* probable error. 

I luring t !u* Mrninl period the water requirement of series V> yaw 
e tea si* of i | q pci cent on t lie water requirement of series . 1 . It t In w • . 

that iillalfa is sliyhtly lr«*s eiiieieiit in the use of water when subic *. 
weekly < ut liny'. 1 Jmiuy the third |K*i'i«>d. the series /> shows also an v\> ■ 
ol I q | jut ivnl in water requireme nt ctmi]>;i red with series . i . whirh 
the result ol the weakening o! the plant'' during the second period *:■* 
the loieed reduction in the leaf and stem area of the plant Tim v. 
tend to prevent the iioimal development of the root system, which 
would ineiea"e the water requirement during the pd period, sinu 
tivelv greater proportion o| t«»< m! material would be diverted to itn ■ 

The water requirement based on the total dry matter produced . 
the se ason iM;i\ jj to November [ ) is praetically the same for the * 
lies ; the dilk-renet. i j I beiny without siynilicance. It is inteir-s:: 
note that tin* final liyure of series .1 is hiylier than that of series f> !;<-*. 
staudiuy t li«- fact that tile water requirement of each of the three w 
hiylicr in series /» than in the eheck series The explanation of this sp; 
anomaly ivtobc huntd in the relative yields duriny the second (umbra: 
pel iod. dminy wiiich time series /» produced only i* ]>er cent of its t •' 
nutter, while the cluck series i.li produced \S per cent. 

Series .{ produced nt act ieally the same amount of dry matter due: . 
second period a< dminy tile first wliile series /> produced only ;>e 
as much dminy 1 1n* second period. Scries I> was also maintained dim::, 
midsummer jk-iiod with an actual expenditure of only one third the 1 
required by series . j . This torced economy in the use of watei 'b 
frequent euttiuy seems not to be without effect on subsequent prod" 
Series H produced only qN ]>er cent as much dry matter duriny ;::e ■- 
period as tile check series, while duriny the first period, notwithstuuda - 
shorter jjeriod of yrowtli. series II produced no per cent as much dry 
as the eheck >ciies . I . 
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.--ults here recorded indicate that the total coic-umption of waUi 
:t rolled to a considerable extent by pasturage or frequent clip 
> affords a means of limiting the growth of the crop so that its de 
: aater will not exceed the available moisture supply. It is evident 
neatest production can he obtained by allowing the crop to grow 

• ; a iter requirement is lowest, i. e.. in spring or autumn and by keep 
V.;! surface at a minimum during the summer through clipping or 

. ^ This affords a simple and practical mean* of obtaining a return 

• .\\a commensurate with tile available moisture and at the same 1 hue 
_ -he danger of drought injury. The writers state that a pi. wtioc 
■..’.ii.it suggested has been gradually developed in Australia, where 
:..p is grown in the early spring and the alfalfa i* pastured dining 

• cinder of the year. 

the other hand the results of the experiments described show that 
■ <■ moisture supply isadequate for continuous crop production during 
close pasturage or clipping would result in a marked irduolion 
i mount of alfalfa produced. Consequently where grazing is practised 
: pi od not ion can be secured by intermittent gra/.ing. that is by em- 
:• _ -,-vcral fields which are pastured in rotation 

Scotland’s Upland Grazings, m.htui-.km n ana smuh, \v «. . in n< /-e.i :t 
. V. ■}. XV. X. n. jij) i.i. Ni.winlxr t ,i- 

■ pl.md gra zings occupy in Scotland {S per cent, ot tile total land ot 

, Kingdom. These lauds are mainly devoted to sheep fanning willi Jlocks 
).!.:i ktaee and Cheviot moiintain breeds. Cattle grazing occupies the 
■i: m.iiginal areas Tlie grazings are classified as belonging to live dis 
* *\ jies. namely ; 

i ; Teatlands. (('tiHumi, l:rinf>hnnnu and >< ///»/rs uh‘sf> ii<>\us). 

,i Xardus Grassland. i Xardus slriria}. 

; ; I leathetlands. [(\tUitna). 
p Molinia Grassland. [M'dinui 
si Alluvial and 1* lusli Grasslands. 

1 ise extent atul distribution of the individual t\q>es an* determined 
bv topography and climate, but past history, and interference by 
“ ■!- ot nun are important <•. g., grazing, burning, draining, liming. The 
>- nr i datively constant throughout, but may occur in various couibina- 
m association with differences ill the factors. Thus in different local- 
- he grazing areas present distinctive features. Tills involves different 
■' :.i" of management, r. ... dry south-eastern area and humid western area 
s “rianil. Alluvial and Hush grasslands, hcatherlands and peatlaiuls are 
' valuable to the grazier. Xardus and Moluna are of secondary m- 
" ciee. The value of a grazing depends on a suitable representation ol 
1 uni on their relative disposition, 
dealing with the improvement of tliese lands, il was shown that al- 

■ iin 1 flush grasslands can be made to replace heather and Xardus by 
‘ bj.; irrigation with water derived from springs or with surface-water 
: ug rain-wash. Invasion of acid water deteriorates the pasture, favours 

and, where “ pan ” is formed, promotes retrogression to moorland. 
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These grasslands ant -uitable subject's for manurial treatments, : 
hie slag. Destruction of bracken increases the productive capacit. 
pasture. 

The grazing vainest heatherlands is greatly increased by regular 
on ,( suitable rotation. Renewal of burnt areas results through : i : 
ironi the shoot : 2; Colonisation by seedlings The tornier gives ? ; . 
rapid recovers Tvpes oi heatherland with slow and rapid rejuv. 
power-, require different burning rotations respectively. Draining i > . 
the proport ion of beat her in peatlands, but reduces that of cot t ■ 
U:r>>,f>hnntni) and deer- liair glass {Scirpits 1 at y/uAisfo) . and favours c..-, 
ol .Wtr.hr. Kittle improvement is posable. 

Where thwiing is possible good pasture may be induced, other a >• 
X.trthi' and Moiinui are.«' gia/.ing value is improved by burning m. . . 
rotation. 

I*.' Cultural Exp?riments Conducted in Denmark with Different Mixtures 0! 

Seeds Of Forage Plants. !u\i.n\Kh, K in / m -st:nr nr ?htr< m l. \v,l. ; 

I'l- 1 C..|K-i:h.i-o-«i. 1 a • 

'Hie results obtained bv the writer during his experiments that o . 
ed a long pcriixl (iqoo-rpii) arc of considerable interest, for they 
direct contrast to the theories at present obtaining as regards mixture 
seeds in the case* of forage plants. 

At the time of his experiments, the writer used as a comparative 
ture one recommended by N't el sen which has long been commonly 
ployed in Denmark, namely: 


Iviih tv! il<»v»r ... Hi- t» j ]«r ,ierr 
hit. v. >fi hxhi'.l-nr is 

Tflt I’f'W », 'mo. . . 

.1 n-f vrO’i i«'m. 


I’hleun: :iv 

Fi'sfueit f'nitiiU'is 
f'trn'.K.: . 
/. 'htitr . 



Whiili nuk- - in all aljont v* lbs. jkt am . 

laom its l umposition. tills mixture is as suitable for grass a^ bn , 
given .oi earlv cut. and an abundant new. sumiuer growth, both in the !-‘ 
2nd wars; the vield is certainly not very great, but it is constant and </ 
from war to year, even in the event of the red clover producing little 
large number of species composing this mixture prevents an entire:.: 
of growth as often happen^ when only the most productive types ate 

1 Mi iticrcariug the . I ^mpvnim percentage at the expense ot . 1 • 
tiu, ; he hay emp decreases, if on the other liuud. Avena JMim pre-i-" 
ales, the vivid is large It should, however, be noted that this latte: g: 
nea will not grow on calcareous soil and is iM suitable either for g: 
pa -4 lire. 

Uv substituting l.i’lr.t'ni petrnne for A^ropvrnm, the amount <•: ... 
increased in the 1st year, but the crop is smaller in the 2 nd year. !: •• 
pvnnn is replaced by .m abundant hay crop is obtained 

war. but tlu* new growth is -eantv. 
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- experiments carried out by the writer, I’tstueu prjtensis did not 
.,»d results, as far .as the hay crop was concerned, and proved verv 
i he soil, which has to be damp, rich in humus, and liberally m.i- 
. , • .iitni hvbridnm only gives a good crop when the summer is cold 
,v':ii!e i . re pens grows abundantly in low. cold localities. In or- 
, -ve:. to insure a good and constant crop of hay, it is necessary, 

• ’ w i v e known, to mix the Gntminene with forage Le^umiiwMe. 

:C't rile latter, red clover is mueli prized ; it can, in certain eases. 

. with advantage by Lotus eornicuLilus and by lucerne, which 
P-...VV viekl the 2nd year. In places where the special conditions 
.-.lid climate require that red clover should be entirely excluded 
fixture, because of its doubtful success, it is advisable to replace 
,niieuhitus. Though the latter lias a somewhat late spring 
alter growth is on the other hand abundant, and it does better 
than red clover. As for lucerne, it yields little the 1st year 
jjnws strongly in the 2nd and 3rd years. 

: "Mowing is a summary of the results obtained with 10 (iitinunene 
• ?<■ combinations, which in their entirety, correspond to the most 
... -.It ural conditions, and when use<l suitably according to the indivi- 
• aive a much larger yield than the ordinary Nielsen mixture: 

: Kai ly red clover and . I vena fatna for biennial stands : the oats grow 
'he 2nd year. 

Karly red clover and Boo for dam]) soils where clover does not 

l.aiiv red clover and Lolium itahenm for annual stands: growth pre 
. : j « 1 new growth very stout. 

. Marly red clover and Lolinnt perenne : hay crop same as with pre 
. iiiixtnrc. but new growth less strong. 

■ Late red clover and Bhleum pretense in biennial stands give a 
: ;i>le amount of hay. but the new growth is weak. 

*• I rifoliitm a^rarium and Loti uni perenne in annual slands behave 
■'.1 ] acceding mixture. 

1'ri folium uc, rariuw and I.olium ihiliaun give an early cutting and 
. new growth. 

A nf/ivllis and Brown v arvensis give a plentiful Iasi cut. 

Antiiyllis and Lolium perenne: their cut is neither too early, 
.te. their new growth is abundant. 

Caltural Experiments in Germany with Tri folium pratense from 18 
Dsilerent Localities. — RuEMEk. C., in lllustrurte hmdvirfsfhurllukc /cilun:, Yt-ar 35, 
I 1 3:3, JJiTliti, No vein Ur 3. lois. 

• ! 014-1015. the writer experimented in order to determine 

• <i c.Ktive value of the different kimls of red clover oil the mar- 

■' under natural conditions in Germany. For this purpose, lie 

‘ ver derived from iX different localities, including the best -known do- 

■ bang districts of < Germany and also foreign countries. Kadi sample 

M a mixture of seed of different local varieties which had not 
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been improved by ^election, but faithfully representing their natr. 
teristics. 

The writer M,wed the seed from each locality on 4 separate pi. 
sq. vd. There were thus in all 72 plots. The seeds were sown in j 
of i^r \ without any cover crop and the tir>t cut was made on the 
following; the second cut in iql | was not controlled by the write: 
two cuts were made, one oil June i.p the other on September 2S. 
from carh nit are given in the following Table. 





‘■"i i r "P 
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d 
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j 
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8) 
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1 

so. 70 

,3 s. 7 3 
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The be>l sample of red clover produced a crop exceeding tip 
one third. There are thus very great differences between the crops 
vers introduced from the above-mentioned localities. The writer 
incuts were carried out in Hast (Germany, ft is therefore nec 
choose for this part of Germany clovers coming from Hast Germ 
or else from Central Germany, or from foreign countries situated to 
of Knst Germany. The writer concludes that in choosing clover -1 
attention should be paid than heretofore to the locality of origin. 
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Sa t \ e pasture Grasses of the United States. > •ku-vitin. n Amaiitmio , 

■ t=. I. Chief n! Catl«-t\Hn! .in.1 linin lnvotiij.it i< »n l,.ih.u.u,>i y .ui«l i.oop 

A.-.'iistant Cluinisl. lhiivuii i»f Chilisi-irv in l' .v / V'-.n.'n:, ur • I . 

: . I'rnfissii'iLi! r;i]M.T ! . | ij * ! I'Uu-. I IX \\ p C. M.tv 

■ . : ►nlletiu consists of a compilation of the results of investigations 

a- sources on the economic value of the numerous forage plants 
. ; in the I'nited States. 

.Inhabetic arrangement has been adopted as being move sendee 
. . Mi\e conforming to botanical usage. Few Imtaniial data are giv- 
, importance being attached to chemical analyses in relation to 

• da: plant. 

American Cotton in the Punjab. ■- r>»i«-:rts, \v. (nroiv>*<i *>t .u;ikiiitim. 

■ :i i in l h* .1 L-ricuUutal Joutmtl >n / n ,/Vii . YJ. X. IVirt JV, jip. ;r, ;iS. 

Oiiotvr i as 

\ ...scan cotton was lirst introduced ; nto the Punjab in 1SS4 when 
trt-org'an seed was tr»cd. The cro|) grew well but survived 
•Jie form of stray plants mixed with the native cottons.lt was 

• iiaed in 1902, and in TQo.-> experiments were made with aceli* 

■ ; -eed at Ty^llpur, but it was not until 1005 that the work was 

systematically by the Department of Agriculture. 

!■ Pdi the area under American cotton was less than 10 000 acres 
p,lj it was not less than 70000 acres. It is now well established that 
1 »f American cotton is on the average belter than that of the native 
- and the critical period in i Ls adoption is now passed. The plant 
iblislied itself by a sort of naturil selection . imsuitalile types having 
'-igelv eliminated by ]>ests. The Agricultural Department has also 
liv obtaining the support and en~o])eratioji of local gimieis mid ot 
:tip who have done much by issuing pure seed and seeming good 
- ..? the auctions. One of the great difficulties is the mixing with nut- 
Urn's that occurs, often due to the faults **f the ginners and spinners. 

Urena lobata a Wild Malvacea of Madagascar < 1 s Hulh-f'n ./«• /*<>."/<•« < • i-nni/ t 

-. \< 1-. ■,„■■■. p| 1. 3^ ^ Mclun, Allans! S* jiti iiiIhT wi v 

T ;> -iirub attains a height of from 5 ft. to <1 ft., or even more. Its 

> M might and the alternate cylindrical branches I rear stellate hairs 
:>■ -onictimes almost tomentose. The leaves are alternate, sub* >1 bi 
ai-ire or less dentate or lobed. cordate, and truncated or cuiieate at 

■ - .old hairy. 

> ! >! H<t lohaiti is very polvniorplious as regards the form of its leaves. 

- " '-a described by writers under a considerable number of names and 
' '»-s more than 20 scientific synonyms. 

■ :m-> plant, which is met with in all the hot regions of the globe, has 

• -'wn for a long time as producing textile fibres, Amongst its popular 
*iic following may be mentioned: Bunochra. Cay Bazloung, Cousin 
1 Fund Cousin, Mahot Cousin, Paka, Sikilengi, Kirijy, Kisiza, Pain- 


l> PvCi-mlK-r I'd X 11 . III;. 
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piana, Puehu, Heri>son rouge, Grand Mahot. Cousin, Pisipini. 
and Aroinina. The textile fibre is more resistant than jute and < . . 

tive experiments have shown that it can be very useful in the mat: :* 
of sacks It G aUo mo^t probable that by the employment of suit. ; .. 
mical method". very white, line, strong libre could be obtained whs ... 
be well adapted for making textile fabrics and lace, as the thread t.-k-. 
very well. Paper marie from I rena is very resistant. 

In Mad-iga^.-ir thi"> plant is chiefly found on alluvial soil and 
river courses It" cultivation entails practically no trouble, for it •• 
from ".eed and i" easily propagated by cuttings. The operation of e\‘: • 
the fibre present" nodiftieulties. After being immersed in water for m =?:*.- 
strands up to o ft. in length can easily and rapidly be drawn out ]<.•;• 
usually give" a greyish thread of which portions are more or les- y .. 
when prepared and combed, the thread is whiter and more silky : it^ 
ance is verv similar In Its use is at present limited to the man::: • 

of verv n*"i"latit rojH" and string, more rarely it is employed toi 
li"hiiig nets and enaise. but very durable, textile fabrics. 

In order t<* encourage the exploitation of l' rant, the Governor 
of Madagascar and it" I tependencies lias issued an order granting ■ 
sioiis for the installation of a factory, the cultivation of I rena 
tin- right of gathering it. 

kimur.i*, Experiments in Java on the Fickendey Method of Tapping Hevea bn\ 

4 AND Ri'si.s liensis. Or A. W. K .in / i'V'hi lima. Vc.ir XXVI, I'artH " ;unl 

PLANT H iLui.t, |.,; . 

Hr. Fickendey sniethod. consists in removing the suberous layer he,.- 
the incision by scraping a strip « »f bark about ; cm. wide, care being • 
not to cause the latex to cx slide. According t< » its inventor, t hi" v.-v 
should increase the latex yield from io to jo per cent. 

The chief observations made by the writer were as follows : 

In tapping every day. a somewhat larger yield was at lirst i>i*t . 
by the Fickendey method, but after i> months of experiment, tlu .svx. 
yield of t he t rees treated in the ordinary way proved to be a little mole ; 
tifid. 

In comparison with other methods, the Fickendey system has y .<>\ .. 
satisfactory results and has even had an injurious effect upon tlu- v 

i . 4 Experiment on Extracting Rubber from Dead Hevea heaves in Java. 

Vku-.ns, I. I. C , i: ! , Ji ..or .nn .la';; ■t'.tr ,i,r I. 1' h\ O. S. NV*. . 

MiMau. i i! - 

The writer treated with benzol the dead leaves which were 
the Hevea trees before the normal leaf-fall and compared the result" 
those obtained by the treatment of young leaves that had just reacin- : ' 
maximum development. The results of these extractions were un ‘ 
as it was imposxible to obtain an appreciable amount of rubber 

Taking into account the high price of the necessary’ chemicals 'A 
ter conics to the conclusion that it does not pay to extract the latex - * *■ 
leaves tor the purpose of making rubber. 
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pj-j collected During a Visit to Besoeki Java) for the Purpose of Studying To- 

- Growing. — l’»i: VxUntS O ..in y.jn h.t . ,r 1 V»>.v>ii«h:.; 

XVI. -4 pp. Sctnaiang, i ii s. 

. ;: ^*r describes the special conditions obtaining in Besoeki, when* 
«, .'n.tcco leaves are bought by tobacco makers from the native 
i';:is system makes it difficult to exert any inlluence upon the 
l:h 1 harvesting methods. At Deli, and elsewhere in Java, (in 
■ i ; . wliere tobacco-growing, is practised under the direction ui 
.. i* is much better developed and attains a high degree of peitee 
:l lice. the method of cultivation, the choice ol the different kiiuls. 
Kedoe " and hybrids) tlie treatment of the leaves etc., vary 
.( : j]v from one place to another according to the special conditions 
! iti- and soil. 

. ;I\\ a type of tobacco (" Yorstendsehc Kanari") was grown in 
■.Midi burne<l badly and gave a grey ash. Since the cultivation 
: .drained by crossing the Deli and Kedoe tobaccos the product 
. i .iblv increased in value. 

, 1 1 uf the hybrids is obtaiueil by artificial polliuisation on a large 
•i;c a-iualt! ]>arents. (originally coming from Besoeki). being fort ilis 
removal of their stamens, with pollen from plants of the Deli 
, . varieties. The Deli % llatauo hybrids do not produce such satm 
from the point of view of combustion, as the Deli • Kedoe 

: '.vi age yield is ijoo lbs per ha ium of i .55 acres ( 755 lbs per acre). 
!c ives aie drier! with great care, the temperature in the drying 
.•■•.••g icgulated by open wood lires. 

■ :.uv to the practice elsewhere, tobaeeo ill Besoeki is first subjected 

• : • < ; months to slow fermentation during which the temperature 
m - above pY*l\ After this preliminary fermentation, the leaves tin- 

• < iiain fermentation according to the system obtaining in Deli ami 

\ . ■ 1 rge sum cannot be expended upon sorting the leaves ol a tobacco 
m < [ualit v , this operation is carried out very roughly, while the 
•>f liner quality which are more prized in the market are 1 rented 
. :• :ter care and sorted with much exactitude. In this way. a product 
' ::v<l in Besoeki which is only worth about fd jrer lb on an aver 
.A.- tlie other tvpes of tobaeeo (such as tile hybrids) fetch as much as 
>•: lb. 


f htniical Composition of the Autumn Leaves of the Mulberry, - in M\nt. o.ki.ia 

‘ t v •>! Ai'rirtilttir.il Chemistry <»f the Royal Itiyli Sehnnl AyiiniKuiv, MiUn} 

■ ■ m A .rurii liulnnii). \n] XLVII1, 1‘art 1 \ pp tv,-) < f i<> . M<x|riwt ? 

‘ ;; t vimv to obtaining some information on the feeding value of mul- 
vs in the autumn, analysis was made of the leaves of two varieties 
■-‘•c ' and “ Sterile ”) collected at different periods. The plantation 
• a the leaves were taken was established in 1807. The average 
: ’ lie leaf of “ Trentin ” variety was 2. -o gms. and that of “ Sterile ” 
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Ukj gni". Trcntm” No. <» anH ' Sterile” No. h were cut during ■ 
and were not stripped in the following spring. 

The results .ire given in the following table as percentages • > 

leaf 


Trvjitiii ” 

*' SU-rilt- ' 

’ "Tnii in” 

" Sti-ri!'.-’' 

N<i t.. 

X.. 6 

Nii. 

Nn. 

I/rav«s 

l.f-.W- 

IX'IIV t" 

t.i t-s 

>1 seiumi 

•;f rwiK 

1 ill -com-l 

<‘f *Ci,‘n'l 

O' ,wth 


urow th 

i;l tn\th 


w.a-i . 


- 7".}" 



:t i" 

10. .t r ill -1 «»■ !'■; 



-, 1 


5' 1 ■' > 

I't"l ’ i is ; .u tu ')i 


v<M 

i.'-s 

1 • O * 

l.i" 

l it- i..ru<!« i. 


!.»•*. 

i.»i 

l V 

1 ."«* 

\ ■ *11 

• ivtr.n 1 

. . 1 

M.i ; 

I'M*. 

i-l' 1 

l’.Kti'vin- 




2.>o 

J.tJ 

irlhili)-,' . . 


J.O'» 

J.'n" 

-\V> 


Ah . . 


; .* >3 

|.|S 

to" 

01 ', 


hi spiing leaves (first growth) of various varieties Mmno/.zi 
4.JS to ti.oN per rent ( • 1 1 y matter) of pentosans whilst the above u 
presseil in terms of dry matter become 11.45 to 10.21 per cent 
double Mi.nozzi’s figures. Hired experiments are required to -a* 
the inthience of these substances on the feeding value of the leaf 
searches of Mrxoz/i lead one to belive that the silk-worm only ; 
dig* ‘Ms the pentosans and that this portion is proportional to tlu 
of cellulose present. or else that neither pentosans nor cellulose arc 
The above results show that the period of cutting the Uuw* 
appreciable inllueitce on the coni|>ositioii of the autumn leave" ■■ 
soluble spring leaves in nutritive value to the silk -worms. 

m?ir i 7 Ringing Fruit Trees n«.>wi\ 0 n. in .Yio-WA A ncuhm^i ■ 

grow in f» Huiltfit 1, X<>. ,a |>[> -o "'i- »a-n«‘va. X. V : a>. 

With tlie object of testing the value of ringing (t. e. removal 
plete ting of hark) fruit trees with respect to their productive!!-' - 
nieiit" were carried out during K)io-i<)i ; uith apple, peai. p 
cherry tree". 

The results showed that under certain conditions ringing n: 
and povvj|>ly increase fruitfulness of apples, hut it rarely lias tlx-' 
able effects oti other fruits. The removal of narrow strips ol 1 
injurious to plant growth than taking out wide rings. The pnu ; 
never be fallowed with stone fruits and only on young and v<-:y\ 
apple trees. The operation had no effect 011 the "ize. colour 01 :v. =“ 
the apples ami the roots were diminished in size and vigour. 


1 -s - Apple Orchards in the North West of the United States. — S c n 
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g - id peach Orchards. — Ct ark.Fi.ohfnci: t, in t hti'ountn ittuJUmaH. v . «l . I.xxx 

;; ;aiii range, from ioo«io to 1401m feet high, divides t In* State 
into two parts differing considerably from each other in cli- 
;’:niis. While the western half is admirably suitable to fruit 
^astern slope is subject to spring frosts which render the grow 
kinds of fruit, especially peaches, very risky. 

><.',0' ago. \V. H Felton began experimenting with burying 
... m winter, and now his system is followed with great siiivo 
> i if eastern Colorado, some oich.irdists apply it to thousands 
■ :rt .s, but it is specially for the home orchard where peaches are 
. -row n 011 account of the cold climate. 

.ntitig an orchard with the intention of protecting it during the 
C'i'Uado growers set out yearling tiecs in the spring The roots 
i„,>ite sides are cut off and the trees are set in the row with the 
louts at right angles t<> tile direction ill which it is proposed In 
hard down. This direction is determined by the winds. 
:,.;iuwing autumn and every autumn afterwards the trees are put 
When the leaves have dropped and the trees have ripened for win- 
•; ; ; , li is dug to each tree and water is turned into it and allowed to 
h the ground is thoroughly soaked. The trees are worked back 
!mi wards in order to permit the water to reach the roots and loosen 
:h< trees, even the largest and oldest, provided they have been 
. every year, can easily be pushed over with little injury to the 
p i- ditlicult to undermine old trees that have never been buried. 
A ; ; silk is put 011 top of the tree as soon ns it is pushed over to hold it 
the straw and earth can be placed. Roots, trunks, and bran 
entirely covered. Just straw enough is used to prevent the earth 
'.iifoiigh. As tor earth, one inch of it. provided no holes are lett, 
:: found sufficient to protect the InuU through a lemjx-ratim* ot 

■ /VlO. 

spring the uncovering is done gradually, care being necessary 
< i t-! result. About the middle of April the growers begin to remove 
without, disturbing the straw. Ten days afterwards it the weather 
: the 'traw is loosened to give the blossoms air. Then about the lirst 
' in straw is given a second shaking. When all danger from frost 
it mut the middle of May the trees are quite uncovered and raised, 
o then masses of pink blooms, with sometimes tiny green peaches 
. blossoms. 

i: ailing the trees the ground is again saturated with water. The 
i' not stand well alone and require short props. 

• mnual uprooting does not seem to be at all harmful to the trees. 
' - .is long and are said to yield as much fruit, in proportion to the 

• tops, as those grown under more favourable climates. 


■ Production of Peaches in the United States. — St-e No. 2 ;; Mow. 
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1H1 The Chemical Composition of the Fruits of Anorta CherimoHz 

inm.i], Ai.j.-i -Municipal Laboratory <A Naples', in Li Sutu^tit sf r r - 

I'-rtixtU' \ .,i XI,Y. I’ trt : PI». ^ Modena. m*. 

After u-fm-mr t<> previous research upon the lruits of ; 
which there are no complete analyses), the writer describes the :• 
analysis he himself employed in his study of the fruits of A 
Hif'htt fathered at Reggio Calabria) ; he obtained the follow::;. 
Average weight of fruit I gins. . maximum 2Q2 gtns ; minim ;. 


Percentage Composition of Fruit. 


I u)S' 


Percentage Chemical Composition of bruit. 


I’tilp Rind Seeds 


1‘ulp kin 


Wale! 

lived ,ui<! 111 « jtrjc arid . . u.sj ^ 

\(<l.«iih iL'iil in .icita ..rid . ''.‘S 5 ) 

> hii iiu.; -ulvU ' , j i i.i o 

A ]t mini in >i. ! - iA. X' -i.', i.Si* 

IVrtinr ... u.u 

Ctlllllnv.- . . ... .[.(*> 

K»tt\ lM.iltii- pulubh- m ct her). 

A-h. I.S;, 

T nilt lri mined ami lost substance? j.t>i ^ 
Aqueou- ex trait i ;,<>o 


i I 

f, —l I 


d.lo 

o.nj 

37 .WI 

IO.S.S 

°-45- 

1 ? V s * 


Atk.tlimO ,>1 ,»sh .< spiel'd in K,CU,i 


Cliaracteis nl 


I'U’I. 


Sn-ds 


;-.i Refractive imlvx at rs° C\ 

Mo Index of saponification . . 

s-io Index of adds 

Index of t*t heir 

Mcissl number 


The appendix contains a bibliograph} of ib works. 
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Variation in the Flowers of the Papaya, kvikarm, f.. 1? m n.- / ,, j( * 

. . , .Vdjdiiii*-, V«-l. VII, Ni». j, pj>. n«; n.. Hates I-IV. i\ K , !Ui 

. . ; d ia >‘* 1 I* lailt is extremely variable in its sexual characteristic 
. ift^eeii the nn'iuxvi* 'Us and dioecious forms being niet with 
n * individual trees have sh avn that these stages siuwed 
: * >'i the same tree at different stages of us growth. 

. "Recessive stages in development of a malt plant mav he 

■ 1 as follows . 

■ '■t.icc 1 Ma!p firmer? only. 

Male ; hcniMphrotiiU’ flower- 
Hennaphrutlin- flown- only. 

. female fl-=wers only, 

Female flowers only. 

formed hermaphrodite flowers are apeearpons as distinct 
: <u r rl >es ail< l the ft male flowus which art syncarpoiis. 

■ - ch;ii’p-s do not a p| ‘ear to be in any way connected with the ie- 

.tit : i ti ai of the terminal bud, but merely with tile increasing age 

The Classification of Mango Varieties. - »cr\s. w. <Ka>?mmio iM.uiist. Homiuy. 

: iiAVv; ' s - H - iBoratxiy A^iaiHun.l Dejurtmein} in Th< I . ruuttura! Jmtmi! 

■ ....I Vol. X, Pari IV, i»i>. n:\-tf;, i Hale Calcutta, October na?. 

wutvrs suggest an artificial sysUmoi classification for the numeious 
a - f Mango occurring in India, based on the f. .Mowing characters 

• I: aits : 

Right and left shoulders, 

lU-al cavitv (attachment of stalk). 

Hi ok. 

\H X, 

Siaii' on left side. 

Three dimensions, 

W. ight. 

Odour. 

Nuiaee. nature and distribution of the small spots on the skin 
- ' f f skin 

Idesfi, taste, colour and stringing ss, 
s *' ’!**■. size, weight, fibre and markings, 
i'.'uridisatioii experiments have been begun from which it is hoped to 
'••me information as to the oiigiu and inter-relationships of the 
varieties. 

The Diagnostic Value of Grape Pips. 'Work of the Rwni Hungarian Ampcio K ieAi 

.\ND»A>ov<KY, J., in liuT<is:uti Lupo-k, Year 47, Xus,. y; ami V;, (Suppk- 
' : ■ I * Hr l;i Jjtrst , l'/I -. 

P ! *P S °f the varieties of grapes cultivated in Europe generally dif- 
'■ :1 j^ose of the American varieties in their long, thin beaks and also in 
:■ 'Wum of the hilum which in the European varieties is situated on 
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the extreme portion of the lower surface and usually not in tb— :: 
but at a third <>i its length. There are also more or less mark- ; 
cures between the pips <>f the different varieties of European 14; . 
the qm-stinn has been raided as to whether these differences couhi ! 
diagnosis 

A" i arl\ a'- i>;j. Miu.akhkt (i) remarked the importance 
in distinguishing between the species of wild vine. Kngelmann u , 
one of the first t>> recognise their importance: on the basis of the 
r if tin- j ji ji-.. he tiied to elucidate the chaiacteristies of variety a: . 
in 1 1 n- ease of 1 lit* w ild vines of the t imed States, and to establish • 
Ua^it'u atinji. In the "nine manner I'oEx and VlAl.A in i"- 

K in rss; attached great importance to the did- ;■ 

ob-i-rved m the pip v ot American grapes. PoTEHNjA (4) wrote h ; 
paper on the diagno-ti< value of grape ] jij »s. l ; rom his observati- ■: > - 
line" from the Crimea, he established 10 types according to: tb ... 
vt the pi] 1 ' iheii length and width, the proportion between tlu:: 
ond width, the shape and position of the hiliiin, the developniv ■: ’ 
aa] die rU . 

Although hi" researches are very valuable, his theory cannot >• 
in pi a<*tice. In 1 0 1 A. Ijonnet (5) published his important o 1 ><c: . 
and described in several tables, the pips of the different vines and Aw 
hvbtids wliich he had examined. 

In Hi 1 _* and mi the w riter examined from a diagnostic point 
a large number ■ »l vines cultivated in Hungary, and be w:e 
eotitirm the statement that there are a fairly large number of vine' 
in i i-Main case"., can be distinguished by their characteristics pips A 
ing to the writer s observations, the following characters are of inn - 
K t 1 >ui the diagnostic -tandpoint. 

1) it>r li><' hit ulifn<tlh>;! nj : the general form ui 

(body and beak), its weight . length and breadth {expressed in urn: 
piopoition between length and breadth. 

-i /”< f the t'ttnrhrs tlie colour of the pip t;a 

and exact position of the liiluin etc. 

The writer tabulate- the weight of the pips he examined 
tigures obtained ague in a general manner with those given by 1 - 
Taking these data as a ba-is. it is possible to distinguish : lighl pip' : 
wliich weigh less than j.5 gin-. ; pips of uiftlium itt’ig/;/ of which ;■ 
Irom j.g gr. to ; s gins. ; /vary pips of which loo weigh over pi ^ 

The length ot the pips varies between 5 and £ mm. and their ; : 
between ; and s mm. 


[ ! Mill. n. it l-.UMi -m - i--pi'er> Ue rAnu.Tnj«<- iiu N"i«i 

{.:) 3..- \ laii- vi-cn, * ,1c- HtaH Inis. i s - 1 - . 

U U ‘ ...ah. , H.m-ihiuh -i. i Aiisj k T. - ur.iplih- ;ntl l>Hi Rrrlin. i"":. 

■ * ' I* 1 ‘ti’t >!u.i. Hi. S.mu-11 o-n I 'ns a mi - 1 ihrv Holi-uunu' tin Uk- 
SoTlril. ill /■'. ’i. ’. y.'; »! :i. ,M i 

O’l A- I.lu<!« -lit 1.1 -r.iuii. I-,!.'. 
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mining the ratio between breadth and length, the writer found 
- betw een i : 1.3 and 1 : 2.3. To these limits correspond respect - 
y< of the Leanyka vine which measure 4x0 111111. and those 
iii Riesling w hich measure 3 \ 7 mm. 

y,ur of the pips is variable. In general, in the varieties with 

s, the pips contain more colouring matter than in those with 
v The pips of the first are often of a bright copper hue and 
purple colour, those of the second are light brown, occasionally 

•met hues reddish brown (Kzerjd variety), in this vniicly, how* 
mure vine is also reddish brow n on account of its property of 
larger amount of colouring matters. 

been said above, in the pips of the Kuropean varieties the liilum 
:i the extremity of the lower side. Its developments is variable : 
mties, the liilum is scarcely visible, in others, on the contrary. 

t. uked and perhaps surrounded by a groove, 01 the groove may 
.tinned as far as the upper portion of the pip, bifurcating at the 
the laplic. 

basis of these eharacteis, the w liter has tried to arrange the 
rietieS according to their pips in the following manner : 


(1 b’!ff> /• - /Wv of pip '-"Jili'J/i/l loiiUti. 


light pips: length 3. to 3.3 mm., inoie rarely b nun, (in group 
1. 011 account of the long beak) : breadth 3 to 3.3 mm. ; weight 
: from i.S to 2.5 gms. 

Jus classified under this group: 

short beak “ Juhfarku ”, “ Me/.esfher ”, " Valteliner rouge", 
short beak “Muscat d'Alexnndiie ’ . 

s of medium size and weight ; length about (1 m. ; breadth 4 111. ; 
■■o pips: from 2.5 to 3.3 gms. 

• //< .s “ Plane de Pomgogue ", “ Petit Plane ” . ” Rose de Pereg ", 
Rouge de Tramini ". 

heavy pips : length 7 to 7.3. mm.; breadth 4 to 3 111111.; weight 
■ 3 to 4.3 gms. 

•/i s “ Klbling ", “ Aramoii “ Chasselas " : 

Ciuitp II.- My of pip ova!. 


.:11 light pips ; length 3 to h nun.; breadth 3 mm.; weight of 
>x to 2.3 gins. 

uh Vs- “ Pakalor ”, “ Kovidinka ", “Krdei ", Szeremi gold (Green 
S/eieill). 

:■ pips of medium size ; length b.3 to 7 111m.; breadth ; to 5.2 nun.; 
no pips; 2. to 2.3 gms. The ])ro])ortion between breailth and 
12 and even more. 

h fit's “ Italian Riesling ", “ Oporto ". 
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(') Pips of medium size and weight (with relatively short beak ;.. . 
(, to b.3 mm. ; width 3 to 3.5 mm. ; weight of 100 pips; 2.3 to ; ' 

I 'unities beanyka ", “ Rhenish Riesling ", “ Cabernet ' 

b) Pip*, of medium *izc and weight, with extremely sh* y 
length b mm ; breadth 4 nun. ; weight of 100 pips; 3 to 3.5 gmc 
\ urutv " Keknyeiii . 

/:) Pips of medium size and weight with longer beaks; length ; 
breadth 4 mm. ; weight <4 100 pips ; 2.0 to 3.5 gms. 

laribit s " Kekfraiikos ", Kiralyszblb, “ Mustofeher ”, “(hv.:. 
liner ", Kzerjb ", “ Harslevclii ”, " Jardovany ”, “ K . : 

/•) pips of medium size (thin) and medium weight; length ; :;: 
b read th 3 to 3.5 Him. 

Vitriith’\ " Csomurika " “ Szlunkaillelika ”, u Ijstztesfeher 
v: mi 

(,) Paige, heavy pips; length 7 t<> S nun.; breath 4 to 5 inn;, 
of loo pips , ;.<> to 4.5 gnis. 

| 'ariJus: '• I'm mint ”, “ Szeiitolbriuez ”, “(reiiuai zanmto. 
malic C.eiioa). 

Seeing the utility of information regarding the pips, the w 
that wider and mole exact data will be obtained by further u-v 

is , Hybrid Sell-Bearer Vines in France in 1915 — i’ia: 1 

,1 »,’( : A.vneV. V.-.n \. S-‘. |»j» yc. t'.iris oac 

A summary ol observations made near Toulouse. Hybrid scl: 
varv eousiderablv in their resistance to mildew. Thus, during t 
attacks of disease in i<|i> Seihel Xos. 2, logo, I077, IoSj and 1 ; v a:., 
almost free from disease alter two treatments, whilst. Siebel ljM;i’h ; 
to atiihramose to which in normal years and on the same soil it Wu- i::::.. 

(‘.nod direct self-bearer hybrids are as follows: 

Hl.n/-: h\'i>nd s': Seibel No. S; ; : Seihel No. 41JI ; Seibel No. i' 1 ':. h 
gne No. S20 <►; Malegne, goo.j—} ; Malegne 21X3-3 ; Paco No, I ; 
(laillard io| . Omderc or Cmitassot 7120 ; Coudere No. lob-40. 

1 1 hilt i:\ f<rib : Seibel No. 703 ; Seibel No. SNo ; Seibel No. - ' 

bel No. |0j5 ; Seibel No. ; Malegne No, 37-1 ; Malegne No i: : 
Malegne No. ih^-S ; Malegne No. 1X07-12 ; Collderc No, 233- 1 Jo s 
No. 272-00 ; Ttiraid No. 1^7. 

R <>■>(' //v/ar.N ; Seihel 2^37 ; Seibel No. tffi.j; Malegne No, 

The writer has observed additional eases of self-bearer hyb::: 
more resistant to disease than the same hybrids grafted m: v 
slocks. Cases in point are.: Seibel No. US. Seibel No. 1077, Gailim ■ 

No. 137, etc 

rsr. Manurial Experiments in a Woodland Nursery in Austria. - kcsn-ia . :■ 
FORRSTHY - ;tt ,/,u I • • .. . Yrar.ii, N"'. pp. 171 i _”o. Vit-mi-i : 

In 1 or 4. the writer experimented in a woodland nursei" 
view to determining the effect of phosphoric acid upon you:;: ; 

; i : SiV .it- I /; I >t i . I I : I 
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; ] pine. He used as phosphate fertilisers, degelatinised bwu- 
Ac slag. The results showed that these two tcitihseis have 
•;?>. ui young spruces and pines and that when applied in differ 
,i,o - lI>o - - ',0o - 7J0 lbs. P., O per acre! tin- results 

•;:c >ame. From this the writer concludes that conifers are 
iinilate very quickly the slightly soluble phosphates in the 
vnil, because these fertilising substances are not as necessary 
> to agricultural plants. 

• dilution of Uii* expei intent. Ijiukny also made .111 expeiinu nt in 
■ misery for the purpose of comparing the effects produced 
vjtruee lirs by the use of degclalinised In me meal .md siipeipho 

•a diluent tield was divided into 5 lots. The lirs I year one lot 
:u r phosphate at the rate of 5/0 h>s. per acre, the second lot 

• . lbs. per aeie of degelatinised bone meal, while the tliiid 

acd and served as a control. The [dots were then sown with 

v. •••!' 1 year ihe same treatment was repealed and the young plants 
•"•i some days aitcrwaidv They were subsequently measmed at 
.. :i.uls of glow th. 

• diluents showed that dining llie fust ycai ol giowlli, thesiipei 

' id a better effect on the young spruces than tile degelatinised 

1 he second year, there was less dilieteiiec in l lie effect of the 
r> in the ease of damp soils. Where t he rainfall hail been alum 
., the glowing period, the superphosphate had less died f hati l lie 
The reverse, however, occurred in dry soils. 

UVK STOCK AND HRFl-l )IX(b 

C-halcid Hunterellus Hookeri Parasitic on the Tick Rhipice - 
•, sanguineus in Rio Janeiro, Brazil.- inosn i.nn, a. .i.hi.-mh. 

\ j ili . ■ I Hr.tm 1 ) <<! ih< Mini* 11 '■ < •! .\.’.nm!iur« : in r; ,?Y .1 •00:.'- 

. .< ■■ /«. /C.» «;. I’. o.;:< . v. V.-.n V. N- . \>)> o-t {, 

. ■ . I .' n* i 1 < •, Aiimirt i u -v 

: o. r collected adult indi\i«lnais and pupae nl t he t i**k Rkiphtphu 
■■ ■ iroiiiadog. Tile adults fninished no pantiles, while on the 

1 . as many as 11 specimens of U nn!ci\lln>. llonkoi Howard wcie 
’ :a one pupa. The presence of this hyperparasile had abeady 
i in Mexico. In addition to attaking tile pupae of A*. s<ut- 
i- parasitic on tliose of /)mnttk>rnUuy pur umpiring tnar^hutlHs. 

ibution on the >Jse of Sugar as a Dressing in Veterinary Surgery. m-- 

I/1I1 .r;it'»ry <-l Ciuiicl SlliiMy «>)' t li* - Kfiy.il Y<t< l i oory lliyh Srljnd, 
' - > ,1'niwiM, War X\\Y!H. N-.. e., ij* p.-, Ni >. ju, 

M'.. [iji. ; I. Put.- f . Xd.:):. I U loll! 1- i - . ;■ ■ .ill' l \i «\v;;:!rT, !■,(.. 

'o r gives a summary of the present knowledge of the use of sii- 
■ r> and its physiological properties (ahsnrbaut, antiaeid, heal 
V'a j and a description of his own observations and experiments 
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In these experiments sugar or glucose was used alone without - 
of antiseptic, and applied to sutured or other wounds, espec: 
operations on the feet. 1 experiments were also made with in-, ■ 
solution ol" glucose in the abdominal cavity, under the skin, in * . v 
the trachea and jugular vein. Horsts and mules were used for \)., • 

The general conclusions are a.-, follows : 

A) Solutions of glucose 5 to 10 per cent injected under the >\ 
abdominal cavity and joints of the animals under experiment an 
in a short time and without any disturbance other than a sligv 
temperature. 

More concentrated solutions (25 per cent) at a tempera! 
to ;o“ may be injected in the horse in the trachea and jugular 
the double advantage ol being more rapidly absorbed and easih : 
I'rom 500 to ioi;i> cc. may be injected daily without lead!: , 
disturbance in the functions of the larger organs and by rep. 
injections loi several days in succession a considerable improves!;. 1 
general condition of the animal is obtained. O11 this accoun* - 
of sugar may be used advantageously in place of physiologic.:' 

Tlie solution may be made either with distilled water or uib. 
logical solution by dissolving 250 grams of sugar in iuou cc. of so!;--; 

li\ Powdered sugar applied to any wound acts as an absm : 
antiseptic, and at the same time stimulates the nutrition of the 4 ti 
tortnation of a granular layer over the wound leading to more rapid 

(') Sugar applied <lirectly on sutured wounds protects the;:. :: 
possible infection because it initiates rapid healing. 

}>) In foot operations generally accompanied by more or U— . 
able loss of matter, and especially in the partial or total sepal.:* v:. 
hoot, dressings oj sugar by rapidly cleansing the wound proni< * • 
growth ol horny tissue invariably visible in 12 to 15 dav* : 
operation. 

/:} Since the sugar has the advantage of being a powerful A- 
it eliminates the disagreeable odour trom the instruments soiled *■ ' 
and discharges ln»m tlie wound. This is particularly advantage •> v- : 
rations producing a nauseous odour such as that of cancer of :!.<• : 
the loot. 'Hie use oj sugar gives rise to a smell not unlike tha‘ ■ : * 
coholk- iermeniation of musty grapes. 

/ ) With dressings of sugar the formation of pus seldom c 
with solutions moderately dilute and applied to a discharging ■ ■•*:* 

ing wound. Alter contact with the sugar the discharge from ti:. . 
minishes and ceases with successive applications. W hen prop.:’ 
the dressings may lemain in position from ^ to 10 or even 12 d c - 
inconvenience. 

f/l Sugar may be used either solid or in solution without 
preparation. It is therefore very useful and practical not only - 
of it slow price but because of its always being readily accessil A- 
cases wherever they may occur. 

//) Although therapeutic properties are common to boil: ■: 
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\n glucose the writer recommends the hitter in preference on 
its lower price and more suitable physical character, being in 
.• a very fine powder it adheres more readily, forming a very 
” ! | compact layer. 

it" absorbaut, antiseptic and healing properties sugar consti 
.-ing of the first order which may render great service in veto 
viy. especially in private practice, in place of ordinary antiseptic 


C. retribution to the Study of Trypanosomiasis in Animals in Angola, West 

C ,.l. \I"NiURO i>\ Coma Antonio ill AY. ;o<i ,U .^.uutinu, Yo.ii i .( 

J p •„*}«>. 1,1"}* <H, OltlllKT, Irl V 

. liter shows the presence of trypanosomiasis in cattle at llnamho 
the species as Trvptino.owut consol cnsc. 

On the Immobility of the Anthrax Bacillus. Cxw.xni*, M.irim in ll 
1 it-r- V, Year IV. No. 1 1 . |>j>. u>< jp H"l“kjna. NowtiiUt ;<>. ins. 

■ . works on bacteriology affirm that lutnllus , nitlu\ias is absolutely 
. some writers (Toyssaixt, Xicoi.i.k and Trgnui. Dhtinu) have 
: :;r contrary. 

v.iitcr lias studied this question at the Army Veterinary Bactetio 
; dilute at Rome using l'asteur first and second vaccines and 
mini, g the material fresh * t staining the cilia, 
mini that : 1) in attenuated forms vaccine) and in virulent forms 
•-■1 in special media (of 11 it me ill adapted to its growth) the bacillus 
: ■'! few hours of its growtli may exhibit limited but appreciable 
due to the presence of pc-rit richial cilia; tins bacillus may 
be classified more closely with 1 lie other group of anthrax bacilli 
-•■.e more or less <|iiick movements. 

The Diagnosis of Glanders by Means of Coagulation Tests, m.mu k Amooin 

. /.( ■;. Y<ar XXXVIII. No. p. |>p j ;-i .:|i, Xu. p. pj». j p jg. Uinl.tjHsl, 

’ ling to the experiments of Khrucii and Sachs fresh blood sc- 
.'■!<■ destroys the red corpuscles. BokhKTandt'iAY have shown that 
im coagulates the corpuscles before destroying them. The serum 
■ s d inactive by warming on a waterballi at 5b" C. for half an hour 
'■-troys the complement). On adding the serum of fresh horse’s 
‘ ' he inactive serum it recovers its original properties. Hori>ht and 
• iieretore concluded that there exist in bovine serum thermostable 
- Minilar to amboceptors. Borukt has named them “ con^luh'iti 
: iieii coagulating action “ coniihili tuition ”. Recently Strum; has 
' it bovine serum is also capable of “ eonglutinating ’’ bacteria. 

• ' preliminary experiments suggested that this projierty of conglu 
might be applied in serological work. Karwoxux, Strung, 
■■Iikonksmn and others have successfully applied this test to the 
“t syphilis, and I,iv,ur has used the method in diagnosing typhus, 
years it has gradually found more favour in the diagnosis of 
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Pfi'.ii.kk and WY.ju k were the fir>t to recognise theti.s? of cm; 
tor »-in^ ^luraliri - and they recommended a very sinplv *. 

( airyin" out the test The writer describes this method in which 
nniimd i^ delected bv the ab-eiiceof conglutination in its serum. I \ 
of iuheted then- are anlieonjut mines which prevent cm;. • 

of 1 he < oi pn-eh s in ijiie-tion. The prc-encc of the oonjutinh 
proven tin- alienee oi inieetioii since the blood of healthy unim >'■ 
contain the *pet a lie >nh*i omvs prevent ini' coagulation. 

A::i»;-.ksi w Mkiiin. Si kvxn.i, have carried out Several e - . 
on l hi- method confirmin'..: its Mutability as elaborated by I’: 
Wr.nr.k fa < l»-t «- rr si ini n-/ infection by "landers. 

The n-H-atohe' of Mi -xr.k and Tkait have shown that ‘ 
rum of healths nude- contain- uiiticomplcmeMtary substance- 
or le" prevent the action of the complements. San'JV. and \\ 
have a bo diown t lint the fixation nt complements is nut a tv; 
pinrr" for the diu"i»o-l- u} "lander- in as-e- and mules. After exa: 
blond of a mule artificially infected and the blood of -cveral lief A 
they found thal t hi- met hod was of "real practical value. 

Wil 1) a view to tc.'l in" t lie vahn- of this serum method, experh:. ■ 

I ieeii ii at t he Kpidcini<»lu"ical Institute of the Koyal Veterix 
School at I’ud.ipest . burin" lui.J two horses were infected by me • 
cult me of HihiHir . nulit’i nhtaiued from 5 "rev hounds, before in:- • 
blood oi the hor-t-s wa- 'iinmiUed to te-ls lot auJutinatiou, comp’- : 
lixatiou, conglutination ami pieeipitalion. with negative result- in <■ 
Tin* suilr tc-t> were repeated each day after infection. The oh’. • 
experiment w;is to show : ii the practical value of coiiujutina! i 
loin; aher infection tin* conglutination tests reveal the presence > ' 
coiiiparcd with the period rc'juired hy other tests. 

Aceonliii" in 1 he n-uli- of the first series of experiments fi- 
liation to-t imiaated the pte-cuee of "landers davs after info”: 
tin* lixatiou <•) complement- te-t reijuired days and the com/:' 
ttst 'lax-. Tims the mpjutiniues. tlu* fixatives of the oomph- ■ 
the am icon-jut ininc- ie<|uitv rc-pectiwlv 0 ami S davs alt : 
to attain -uilirieiu Mivnuth to reveal tlu- disea-c. p Ye dose of n. : ‘ 
d blood serum completely prevented the eon Jutinalion 0 
0 irpti-eles. 

In the end -eric- of experiments the precipitation test indie t‘< : ■ 
scncc ol 1 lie di-ca-e in day- after infection, wliilst a^Jutiliation .c: i 
nieutarv fixation u-miired *> (lavs ami eon Jutinalion <j davs. TV 
specific antibodic- Jouued in the blood of in levied animals, the ' 
tiniues multiplied last. 

In oflu-i experiments the sera of j; horses with "landers, of . 
ami ol 011c doubtful ease were submitted to tile conglutination te-f 

Tin - serum of _n> infected horses in doses of o.I to o . 2 ce. prex < : • 
Jutinalion ol the red coipu-cles, thus indicating the presence < ‘ : 
In t hose jo ca-c- the complementary fixation and precipitation ' - 
once whilst the a" Jutination and con Jutinalion tests always "mo ; 
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v H'miu ot healthy horses at the rate ot o.i to o.j ec. caused 
•i.sn, thus showing the absence ot glanders. With the exception 
;wo cases the agglutination, fixation of compleiuents ami 
tests did not succeed. 

, o elusions drawn from these results are as follows. 

.-glutination test of Pffii.fr and Wkukr may he used in the dia 
.‘.'.riders. It has the advantage that all the necessary substances 
> ]*rocure. viz : bovine serum ami horse complement. 

• antibodies forming in the blood of animals subject to glanders 
Outinines appear latest and remain longest. 

. r.glutination test requires a period of 8 to o days for signs of 
.ippoar. 

iv ,;h spontaneous infection is more quickly detected by the conghi- 
■ • ; a- 1 hod the writer considers it necessary to ^se also the other methods 
■ ■ : diagnosis. 

Thr Virulence of Rinderpest in Cattle. C uumnc, Mvnw (Ku-u-rWi u*umi in>titim- 
in l.ii ( rijfii l t'liii iwfiii, Vf.ir X X Will, N<> : j, pp 'ini-nis. Milan, 

' • : . : ; . 005. 

, : line important researches on rinderpest are summarised and the 

t . inclusions are drawn from the writer’s own observations, 
file blood of cattle infected eitliei artificially or naturally mav 
: - virulence during the 4II1 period of the disease and at death. 

In treating animals for the production of anti sentm as well as se- 
me i serum and blood) they should he chosen in the J M,i or •;“* 

: * the disease when the blood is certain to be infected. 

Effects of Tick Eradication on the Cattle Industry of the Southern Areas of the 

United States ;i). - W'run, \V. I\ diurt’.m lit Aniin.il I «■ ln~t ry 1 in Sfviiiil llulhtiu i <( 

'■ mm! <■> . I :ri < uI:hi « . jn pp , ' 1;^. Wajiiiumiii 

:i.iper deals with the recent improvements in the cattle and pas* 
da- tick-free areas of the Southern Slates of North America and sug- 
‘ i ;< i j* nf improvement which should lie adopted as soon astiiks have 
:i ■ Ued from any section. The most important of these are : 
improvement of the pastures by tile sowing of suitable legumes or 
icii as leq>edeza and bur*clover iMt'diatgo tirabiai llmls.) on the 
. . aid alsike clover f Tyifvlium hyhidnm) white clover ( 7 . repens) ajid 
‘"i MUt dinm on the bottom lauds. 

file improvement of the cattle and gradual elimination of the 
' : vpe by the use of good bulls of the beef breeds. 

■ i -men ami farmers throughout theStatosiu question are unanimous 
' to the advantages derived from the campaign organised by the 

i Animal Industry, whereby, in a period of 7 years, the tick has 
mated from an area of iq.S.Sua square miles, or from ni< ire than one- 
'' : the whole area infected. 


(W.) 


^ Jn 1 ]!. April 1 7 is, No. (oo. 
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FEEDS AND FEEDING 


I< f j - Value of the Starch Equivalent System in Modem Feeding Practice. 

J \t,LW ivi r -it y : Thi: St. irch Equivalent T henry, n. 

of ApruitUuril vira., V <<1 VII, [‘art pp. iq i'c. London, Septet; 1 . 
II Ilif.vrs, K T. .Viiei-.l Nutrition Institute, Cambria#.-) : The Maim<.:. 
iA ox« !i . L ff| Tli<- St-mli Equivalent Thmry, pp. 1^3-1 7 j. 

In ;i previous paper li) Wood and Yule have examined 
why British experimenters, calculating on the basis of Kclltn.-; 
usually find that the increases produced by various diets are is 
tional to the exoc-s oi -ttrch equivalent provided by the diets , 
required for maintenance. The publication of this paper has - 
the above named author- not only to ail examination of the p 
but al-o to a general di>. ;N^ion of the principles underlying 
system of starch equivalents in the light of recent experience. 

1. - - It has hitherto been customary to assume that the req 
for main! euance of - >xcti u ere promotional to the live weights of t L 
and could therefore be determined by rule of three, though it has 
known that this is not true. Wood and Yule have discarded t hi 
tion and have determined the variation in the requirements r. 
different si/.es by means of a diagram which may be expressed m 
bv the formula : 


where M is the live weight of the animal and E is the amount 
equivalent required for maintenance. In such a formula, how 
assumed that the difference in live weight is due in all cases to 
less growth and not t<> fattening. Pat animals require more fon, 
tain them without gain or loss of weight. In an attempt to 
difficulty the writer suggests the introduction into the formal 
tor v, which is a number that varies inversely as the fatness of V 
This assumes that sonn* method is found to express the degree <u 
numerical teims. All that can be said at present is that when a 
in More condition wli.it ever that may he — - the value of x is 1 
they are falter it is less than r. Possibly it is the above factor t 
rei ned in the gradually diminishing returns in the shape of mcrea- 
consumed as the animal grows fatter. 

The writer considers that a ration comprising two or more in 
variables <\ g. maintenance and fattening can no longer be calc 
a single arithmetical operation. Conversion of the nutrients i, 
equivalents does not overcome the difficulty. The best resu' 
obtained when the digestible nitrogenous and noiwiitrogenom 
are supplied in the proportions and quantities required for ea* 
purpose, viz., maintenance, growth, work, fattening and lacta* 
amounts required lor maintenance depend upon the size of the • 
those for other purposes upon the rate of each kind of product i< 
probably in no case are they directly proportional to that rate 


(r) Si\: 15. Die on No. 1 j } r 
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v/.uients must bo derived from a food suitable for the particular 
the nutrients for maiuteuauce of oxen should be derived 

• coarse fodders and those for fattening from the finest, mo*t 
^e'tihle materials. Nothing should be deducted from the former 
; k of digestion, etc. From the latter there is nothing to deduct 

cut, or at least, with one or two exceptions, the amount to be 
; - insignificant. If, however, the amounts of nutrients for the 
- .r-.-c-i are not to be added together hut directly translated into 
. . riding .amounts of appropriate kinds of food, it seems clear that 

• : ie determined by a separate calculation in each case, and the 

'*1 the starch equivalent system disappears, 
rc'dit feeding standards should be superseded by formulae which 
m terms of « total digestible nutrients " with given albuminoid 
:u iiutenanee, growth, work, fattening and milk production, 
h the present state of knowledge such formulae could be little 

• Hypotheses they would serve to give ]>oiiit and direction to re* 

The writers finds it difficult to understand Murray's objection 
’■/•er above cited) to Wood and Yule’s distinction between starch 

• i'ii maiuteuauce and starch equivalent for production, espcci- 
Murray himself admits the error of applying the term “ starch 

promiscuously to essentially different things and clearly shows 
"ibility of completely defining starch equivalent for maintenance 
equivalence for production alone. 

‘ cr'« starch equivalents were intended to be used solely for csti- 
‘ ':»• relative fattening capacities of various foods and were not 
be applied indiscriminately for the estimation of maintenance 
' r the production of fat. The point is that the term starch eqni- 
•. " 'a* <ciise used by Kellner is scientifically incomplete (i). Since 
'•a- mt bv “starch equivalent” "starch equivalent for prndue- 
' i' this latter expression that should lie employed. There would 
> longer any danger of the starch equivalent far production of 
me med to express the maintenance starch equivalent. 

' ■i’nula proposed by Murray, although jjossiblv more scicntific- 
“ .te. will hardly ap])eal to a farmer who has already rejected Kell- 

■ ' h equivalent system on account of its mmplexity of application. 

"f the Kellner system lies in the fact that it gives the compa- 

■ and not the absolute values of feeding stuffs for fatten- 
The farmer desires to know, not how much fat or milk 

* m produce, blit rather which of several foods is more economic al 
’’P^e he has in view. It has yet to be proved that the starch 
1 ■.*. -yMem is incapable of giving him the right information on this 


: terminr>inir>- lvi> recently been the object of criticism from .mother point 
m-T Emir. See IS. Dec ryis, No. 133). (Kd), 
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Essential Factors in the Diet during Growth. — Me Collum, e. y. . . 

MAfcf.L’KMirK *>t Agricultural Chemistry of the 1‘nivc-rsity of v, . . 

Ike J<-:trnul <■> Hi"l ■ iml < hmiKiry t Vul. XXIII, No. I, pp. >31-246, 

tiiiH'i*-, M'l , ViVi tiil^-r i 

The results of previous workers, S tepp, Hopkins, 1 ; rsx and .... 

favoured the theory that in addition to proteins, carbohydrate- : 
salts there exmt certain other uccesory substances (at present u:.i - 
in <li -pei liable for growth or prolonged maintenance. The write:-' ■ 
experiments afford additional sup|mrt to this theory and show, fur; 
that there is a el;<— uf -tieh accessories soluble in fats and aimt: t : . 
in water and alcohol. 

While the amount of these accessory substances required ; 
growth i- probably -mall, the evidence yjoints to the belief that 
quantity mu-t be pre-cut before run growth can take place, and t; ...t 
this amount growth seems proportional to the amount of acce--* :; v . 
sent. 

H i- obvious that in the study of the relative values of is^i > 
tcins fed with mixtures of purified food subst ances comparable 
t.lie-e two classi-s < if accessories must be supplied. Otherwise in* - 
l*relation ran be put u]*>n the results. 

i *o Acidosis Excess of Acids in Omnivora and Herbivora and its Reiar. 

Protein Storage. Sn knj^k. h. nklsov, v. i- ;m<l makt, tv. H. in ay. ; ... . 

;<>, \ ,n , :i:‘! :o\tl /. 1 ; , 1 :,iun' .vaO-H vi tki l nihility of II’j.vk'Hmh. i<> jij>. , < r . 

, j : il 

Kmpha-is is conlintully placed itj^m the balance of acid a 
forming elements in rations ami u]*m the necessity of maintain:: .g • 
cess of bade over acid radicals for normal nutrition. The pail 
may play in maintaining tissue neutrality is, however, often di-ng.’ 

I Experiments were can ie*l out with fee< ling acid rations to 1 
as represented by swine, and to herbivora, as represented by c.lvu- 
ration fed to the swine consisted of grain alone or of grain siippb-mc::* 
basal ration, that ted to the calves consisted solely of milk, ti a- 
of which was regulated by the addition of a mineral acid. 

Add rations led to swine (omnivora) or calves (herbivora * .< 
a rise in urinary ammonia with a compensative fall in output > ■: 
Presumably, with normal protein intake, a part of the amiuniid. . 
either in the intestine or liver, combines with adds and is excivud 
salts **i these acids. This power to help maintain neutrality by - A 
duction <*r use of ammonia is apparently very general in all nmna::..; 

Ammonia production, under conditions of exogenous pu-ur ' 
holism, floes not occasion an increased nitrogen excretion or an i::’ v::- : 
with protein storage. 

In herbivora (calves) approximate endogenous nitrogen me' 
likewise occasions a rise in urinary ammonia, without, however, 
amount, of acid used), causing a rise in protein katabolism, as : ' " ‘ 
times been observed with dogs and swine. 

Data are also given on calcium and phosphorus metabolism h 1 --' 
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; ..-<1 acid periods of low nitrogen intake, as well as on a period 
gc.i intake. Only on a high acid ingestion did it appear pro- 
ac.dcili.eat On of the Ikuics began and that theie was then 

■ ;]rawal ol calcium earUmate. 

•a: results obtained it is boUeved that natural acid rations, it 
- j-f.:ctorv. are a'' effective lor growth or rcpn'duclion ns those 
: .meter. Ihtriher evidence ri needed, however, before making 

■ o inclusions. 

L ; h * Chemical Changes in the Intestinal Content from the Beginning of the 
. ;.i the Rectum. Mmsckim, Dxiuom l: M Si'iir> v. Vc.tr 1 \ , 

. f n. Einl.ijiiu. N»«v».nilvr .V'. e.;v 

Rowing points were investigated : i) the quantity of water, total 
•. i residue in the chyme of the different parts of the colon of ru- 
i’.tle and siiee])) ; 2) the ([uantity of mineral matter in the various 

• ■ intestine, of ruminants. 

- maud that ; I) there is no digestion and absorption ol proteins 
:■! lull of the colon. 

: r : -beep the maximum absorption of water occurs in the part of 
-between the small intestine and the sigmoid tlexme. whilst ill 

• 'll" between the spiral colon and the rectum. 

[‘cere is no direct relalion between the absorption of water and 
; rii'ii of mineral matter; most water is absorbed in that part of 
* ' ;:v in which the absorption of salts is least. 

The maximum absorption of mineral matter occurs in the first 

* he colon. 

fh- 1 Composition and Food Value of (he Seeds of Galium. iu.kwiskv. 

! ! M.iO.ui S.rU St.iti'iji. Uii<l.UH-»{« ill o t\»-h ni,-n\< k Yd. Will, 

'•" =; i‘ K ;. Hii'l i',iv 

' r o! tings of wheat used as food for live-stock in Hungary there 
•i-i'ds of (iutinin . 1 purine. Xuilluntii ami ff. tricorns. It is there 
-ling to know the food value of these seeds and also in what man* 

' :< • species may be identified when the integument of the seeds 
. 'vino ved in the. siftings. 

: emit s of anatomical and aiialytic.il analyses on the above three 
: -rids lead to the following conclusions : 

*• «■ three species of (uilimn, tricorne is most abtindanl in the wheal. 

- c llmigary. 

' ■ ducts of (,. Apunnc/,. Yuiiluntii J', tricorne and <7. poluxlrc, the 
' - 1 »r 1 lifts of which are broken by the sifting can be identified ana- 
With the exception of (i. Yuillantii the seeds of the other 
i.r.inw may be identified even when they are deprived of 
.. inu-nts. d. tricar nr and ri. .] purine, the two most important 
:: n ;m economic point of view, may be distinguished bv means of 

■'■■•’is of (, 0 . 1 mm ma}' be considered as good food for cattle, but on 
ri:cir hardness they should be fed in a ground state so as to in 

• • digestibility. They may be fed to fowls without grinding. 
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The spiny hair- on the integument of the seeds of G. A fan; 

G. Vaillanhi become broken in the sifting and therefore do n< • 
to trouble in feeding. The seeds of G. tricorne are tufted rather t' 

In addition to the protein, carbohydrates and cellulose i: 
Gulium contain from I to 2 per cent of oil finely divided in the !; 
rendering its extraction and determination very difficult. 

in Calculation of the Percentage of Molasses in Molassine Feeds. — i 

In- ; hf'/.’.'.C. \ , ,tun, Vnl. >r, N<*. i, j»p. IVtlin 

In (feiinaiiv, tin- penvntage of molasses contained in mixed c ■*. 
is calctilaterl according to a formula devised by NT-:r haver { r > .c. 
on a constant repic-enting the weight of water soluble substanc* * 
e<l in l gin. of the drv matter. Since sesame cake is often used ,=• 
for the molas-a-s il i- important to know the value of this const.; ■ ; 
ferent kinds ot -c-ame cake-. 

The following are the re.-ulls of six kinds : 

Pr!< rnl.i^* SfxciliC Value 

C.tk*- N-i. water. Oravity til C.aia c: 

*V »5 0 
0.05 1 : 

< !.■ >< > 1 

0.1 >') 1 • 

r. 7a... 

The mean value of the con-taut is 0.057. The differences in ib 
of the constant are analogous to those found by Xi;nuuKR for 
and mai/e germs. The relation between the percentage of fa* 
constant has not yet been determined. 

Tlie average of the six constants only dilfers slightly troni an; 
values and can therefore be taken as the constant for sesame < . 

rally. 

j • Observations on the Skulls of Hybrids between Wild and Domestic Hon 
C attle. 1‘iuui'isati.MC" Ink </i.fi]..“kal Station of tin- Minktu < t 1: 
O-L.tiiia X ii \ , i , Kii'ii. in t i jj/=V.< bttK.i: ;s tu bit- uut.ht;i-. $ tiis Sfunt i'- . 

/a I ■ if. Vnl. I , X .X V 1 1 1 . X" is, pp. I ’art*. Ditvtntvr t, i ■*! f- 

The skulls of the following hybrids were studied : l) hybrid- 
ordinary cattle and species of bison, viz: American bison (/>. - 1 

and " zubr " [H. }*“Utisi(s } ; j) hybrids between horses and zeb; l 
I n the first, series were skulls of a halfbred “zubr” ( 1 , ■: 
bred bison ( ;l , 15 ) of a halfbred bison i 1 B) and of a 1 \ bred bo :■ 

T'< >r purposes of comparison the skulls of the following were :::< ■' 
a " zubr ” iZ). a bison (B). a bull and a cow of the Ukraine h' 1 
U ) to which the mothers of ail these hybrids belonged. 

In the second series are the mea-ureuients of the skulls of V 
obtained by crossing IG/mts cfirff'Mdin with the horse 0 ( U X 

I i > II N'r'a;\n.tt ill /J;< ’.I'M. :i,'v a I.'i ii.k, Vnl. a,|K 
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i .-Minparison the skulls of the mule zebra (Z) used as male parent 
.brills and of a horse of the local breed (II). 
v-t characteristic measurements are given in the form of ratios 
wing table for the bison hybrids: 


f i: / l 2 / 3 ' 4 n l 4 n \\ 1; i: 


h* iglit of >kn!l 


s 

O 

G* 6 

J 

D V 

1 

Iv.-.il lilltgh 

1 temporal fossa 

31 1 1 


1 37 

33 1 /. 

■ 33 , iS 3 2 \ 

2 3 ° J i 

length 

; length of forehead 

• • ■ -11 3 1 

21 1 

; - - ° « 2 ) 

-1 

JO 1 2 3 2 V 


l.uieth 

:i of nasal l»«»ucs 

. . . Q6 

1 jj 1 

: 117 51 

llo 

1 1 */.• 05 7 

.. M.t J . 2 

. :th of muzzle 

■ if temporal fossa 

• - • id 1 /* 

3 ' 1 

: 19 

2 . r > Vi 

1 ' 3 V» - 1 a , 

« 1 7 :tj * 

1 ah of forehead 

nvt.cn intermaxillary 

- • • 37 1 4 

St V, 

n 7 1 1 •* , 4 1 € 1 ! 


10 16 

61 1 

oid nasal I'ones . . . 

1 00 i put 

mm 0 

u 

*S S 

3'» 

7 N 

" 

1 length 

• • • 37 1 * 


JO 11 

11 

«V»5 



"ive ratios show the blending of characters in the hybrids and 
mg more or less to the quantity of wild blood, 
i*' however a slight tendency to segregation and willi regard to 
oacter there is complete resemblance between the quarter ami 
iybrids. Possibly this is a case of combination of blending and 
. inherit mice, which would also result from the general conforma- 
lly brids. 

tegard to certain characters f 5) the half-bred “ zuhr " is dis- 
the half-bred bison although the pure bred wild forms resemble 

ae cases of halfbred “ zubrs " the characters of 1 lit* ordinary bull 
mt over those of the “ zubr ” and in other cases Ihe contrary 
ie lialf-bred bison however appear- intermediate in form between 
'! domestic parents. This may be accounted for by the varying 
of the ,l zubr ” characters and perhaps by the occurrence of se- 
ll t he first generation as already noticed in other species. 
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t r. oii.il Measurcimnh of Zehr<nd s. 

11 y 2 z l 2 y 

<f cf 

l) nasal Jy ni<lh nmi 545 53 j 

l) I’o-t* ri A part <•) ka.-e of 'lull: Iwh^Ui of palaU S3 1 , 85 v So : 

j; I,cnjjih of 4 paie uiilwut to ah: k<nglh of r.»w <>f 

tcClh “u 54 l / 4 f,u ■ 

4) Ocular index, Ni.iimv; n*5 p, . 1 

5J I'Kask’- index 1^ 1 ns 1 ' xcvj 


With regard In tli*.' general si/e 0 ! skull the /ebroids take an 
diate plaee between t I k* parents Several other measurements havt ■ 
chaiarter, <\ g., the basil length. 

In certain J alios ; c j and p there a dominance of the i; ; 
others ol tile zebra. Alsu, there is a resemblance to segregation 
in the stiipes) when corresponding characters in tlie two amnia, 
sidcicd. This occurs in the case of the indices <>f Ni-:riki\a; -a: d 
in the z.ebroid male which are the same as in the horse. In 
zeluoid they ale pronouncedly zebra in type. 

Thus the inheritance of skull characters shows the usual • : 
h'Und in h\ In ids between species. Lor a more complete chnT 
this inhetilance -peeial investigation on more favourable -To 
necessary. 

-"i Researches on the Transmission of Epilepsy in Animals, in -a. 

/ '> '■ II 'l : ■ l' ' Y« .1 \ . .1 j I . p]l. > • JS . 1 : 

>•« l 

1 he 1 1 iff ii y of the transmission oi acquired characters is 1> 
ally on Bknv, n Si: 1 -i ak; >’> experiments on the transmission of 
dneed by a spinal lesion. As these expei intents have been 
much subject to critici-m they have been repealed on a large scJ< : 
si:k and Macihsza o| Cracow. In these experiments 1 2 \ guine 
used. Thev were uateotised by means of alcolml, ether or ' 
before wounding the spinal eord at the last dorsal vertebra. 

The following results were obtained : 

1 i It is impossible to induce complete epilepsy in all gui: > 
wounding the spinal coul. When complete epilepsv is obtained ' 
generally succumbs to the icprated nervous attacks. I>ut in 
the attacks subside after a time. 

*-’■ Lesion ot the cord due to pricking brings on the cpih : u 
later than that induced by cutting, in which latter case the fcin. \ 
epileptic (pucker than the made 
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manv animals lesion of the cord by pricking results in the lor- 
i]:c posterior extremities of abscesses resembling those caused 
■i the ischiatic nerve. 

of complete epilepsy do not show this disturbance. 

M-veral guinea pigs the epileptic attacks occurred immediately 
• eration. The writer considers that these cases are due not to 
■. u itself but to the effects of the narcotic used. 

: ;':e guinea pigs of epileptic parents (one or both! suffered more 
;u tlie attacks of epilepsy after lesion of the cord than did their 

e.t'-e was the epilepsy transmitted to the offspring, thus contra 
• experiments of Brown Skoi aku. 

Ht-rd Books of the Argentine Rural Society. .Om.y> u •,/.?./ Km.t! o .it 

\ : i.. \ i’l Xl.IX. ] ip. u’S 427. Um’iH'S Ain-, ,'v jiU-mlH! IVtitlvv p.iv 

, . i acciit tables give a summary of the entries in the herd books 
Ava'iitine Rural Society since its foundation and a detailed account 
: ; All tile pure breeds of cattle, horses, sheep and pigs poulticed or 
v : ::uo the Argentine are included. 


Jwittini' Herd Honk. 


Mutrics ist 

OcMmT I'll! 





to 30 SeplemFer 1 y 1 5 


l.tlllies 

IH l' its ii 


Imported animal* 

Aiiiuu 

< 

Imj" 

OH 

i.ilive 


l>nrn in tin.- 

•-.'miry 


allltll.il-; 


Males Females 

Males 1 

emales 

Malis 

Female. 

Total 

. . 218 8l 

3 755 

3 571 

,|ii 8l.O 

•M U'2 

H 5 U 22 

.... 3 — 

5\i 

9 3 ‘< 

8 o .|9 

K> 2 {8 

18 284 

- r ‘i' ■ 9 

3^5 

35 r > 

3 39 | 

3 75 <> 

7 *5" 

r ”- • • • — — 

— 

1 

130 

ZS<i 

.Vo 

... — — 

1 1 

8 

89 

100 

189 

— 

‘1 

2 

M 

18 

32 

... — ~ 

10 

■1 

23 

29 

52 

18 

9 * 

411 

— 

429 

533 

^ 236 09 

1 826 

-l <!<)2 

52 (>57 

58921 

in 578 
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}’>. — A routine s(u.i-lr>‘>k. 


Pntrirs fn-m 1st October 
to 30 September r-ji; 


Miilrit.^ -ince ii' : 



Maks 

Female-? 

Males 

Fern..;- 

Perch eron 

2.51 

312 

2 025 

5 I - : 

Clydesdale 

137 

221 

I 697 

4 r 

Shire 

107 

20fi 

I 4S5 

3 

Hackney 

1 77 

20. | 

I 617 

2 

Yorkshire 

28 

53 

236 


Anglo Norman 

IO 

20 

r 75 


Suffolk Punch 

4 

1 1 

167 

4: ■ 

Hunter 

(> 

23 

126 

1 7 

Tioulonnaisc 

9 

13 

Si 

1 1 j 

Or toff 

4 

7 

40 

13 • 

Polo Pony . . 

4 

3 

5‘J 


llelgi.m 

3 

4 

19 

O'. 

Oldenburg 

2 

2 

0 


Shetland Pony 

1 

3 

9 

I , 

Holstein 

— 

1 

9 

1 1 

American Trotting ...... 

— 

— 

3 

l 

Trakehnen 


— 

3 


Totals . . . 

743 

1 092 

7 759 

17 4' ■ 


('. - Argniiint ' I' lock Honk . 








Niiml* r of !■: ■ ■ 


l-'.ut 1 i< 

" fT"Iil I- 

t ‘Ht-U 

r i«y 1 4 


Utl 1;,. 


t- 

' 31 Septan! ht 1 </! 

‘5 


1 including p:<. ■■ 
at tin- - 

11 reels 

ltni>'>rud 

animals 

Animals 
bum in the 
count rv 

Provisional 

ulster 

Definite 


1 1 

1 

£ 

c 

\ 

1 

T i 





~ 

* 


I.inoiln ... 


2 3 y 3 

2 7 pi 

1 °35 

1 932 

i S80 8 ] > 

Merino, \ 1 gen line 

— 

89 1 

1 ISO 

— 

— 

I 2 IS 2 ' 1 

Slirop-'hne 1>< nui 


38 

S!> 

— 

60 

41 1'.' 

Oxfoid Down 

1 1 — 

20 

19 

4° 

35° 

30 1 01 

Romney Mardi . 

<) So 

29 

2 3 

*63 

00 

4 1 

Hamsrdiire ho\vn 

2 — 

So 

IIS 

<H 

1 06 

103 31 ' 

Hordei I. eh ester 

- . — 

10 

12 

— 

— 

— — 

[,l'UV>UT .... 

1 s 

11 

1 


— 

— 

Total . . . 

1 29 93 

3 4°8 

4 MS 

1 332 

2 544 

3 313 11 « 2 
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IK — A routine Swiv.t-llvk. 



liiitiitts (t< 
to .to 

■I!l 1>1 tMl‘1 
StpUllllKT 1 

•vr hi 4 


Kim it < 
lO 1 * ‘HUil.lt 1. 



Vales 

1-Ynialot 

T'Ul 

Male* 


1. t.ii 


99 -| 

1 073 

2 067 

3 

3 &'■ 1 

7 120 

..r'h>]jirL* . - 

Si 

lln 

It) l 

1 265 

1 71S 

2 0S3 


. ss 

S3 

1 7 I 

I nSi 

1 itjS 

2 2So 


55 

6l 

1 10 

SO 

t>i 

170 


•24 

4(1 

60 

•15 

7 

i -3 


— 

~ 

“ 

•15 

<'7 

1 10 


0 

3 

" 

-5 

1 

55 

Totals . . 

1 24S 

1 300 

2 01.) 

5 SoS 

7 “ I" 1 

i: s 57 


Bieed Statistics in the United States, mv .m eui k. iiutmiMn /'.< /.w,»\ 

1 , XVIII, N". 23, i>]». ic*'' 1 . Chiv.t^o. 1 'twinin'! 1*115. 

wth of the membership of tile three leading dairy breed assoc- 
■ lie last six yeaTS affords data for estimating t he opiniims of 
di vinen as to the relative merits of the dilTeient bree<ls. The 
: members were as follows : 

II" la-in 

I rioi ill Jcix'i lain 11 .< v 


1 2 s " \<'\ 5 1 ; 

• ; ' »‘nr ■!*> ill 

: ' 5 -i-st v»* cr 

: i 5U I IS 

the above figures it will be noted that the Holstein association 
>1 the number of its members in five years and that over 0 ; per 
total number of breeders have yiveii the preference to Holsteins. 
:a es that the different breeds have averaged at auctions afford 
'f of the breed's popularity. 

■ prices which Holstein and Jerseys brought in the last 


follows : 

N>*. • 1 "Hilt* 

N*-. < f animal* 

-.1-1 

At Print- 
line-"* 

OlI2 , 

33 

S I 

Sl'jS.tio 

Oil 4 • • 

•I*' 

1 

2(6 

0)M ■ 

6-, 

*' M2 7 

2I.V-H1 

I 01 2 . • • 

77 

5 2-5 

1 7 1 - 0 m 

I'm • • • 

74 

3*71 

1 Vt-'io 

. . . 

(x> 

3 7"3 

Ml-Vi 
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While the average price of the Jersey has declined $41 in th ; ... . 
years, the average price of Holsteins has gone up $70. 

The Guernsey and Ayrshire sales have been so few that it is r * ■. , 
to make any comparison between their average prices and those < ■ y . 
breeds 

For i<ji5 it seems as if the prices of Holsteins have adva ... .. 
than in any other year. In the first sale of the year 173 aui-:. ... 
sold for an average of S.Sf/>, and 10 animals sold for prices exceed. _ 
Another indication of the popularity of a breed is the numk: 
registered by tile different breed associations. There were 21 t^. 3; 
males registered in the last year, 9944 Jerseys and 3 830 Ouernse - 
are now approximately over twice as many Holstein grades in ’ 
States as of any other breed, while in i8<jS the Department of A;:! 
estimated that there were 50 per cent more Jerseys than Holst;:. ■ 
country 

204 - Features of the Sheep Industries of the United States, New Zealand 
Australia Compared. MAksiiall I'. K. (Senior Animal Husbandman i: v 
<Wxit Invcstigati'ius, Animal Husbandry Division) in United State* 1, 
. 4 <.Tiiutturr, littlleltn No. 313, 33. j>jj. , s jilatcs. Washington, D. C., Novell: I 

In addition to forming a general survey of the sheep industry 1- ; 
lia and New Zealand the paper discusses the various points of di\ 
between the industry in those two countries and the United States 
object of affording comparisons useful to the American hiw 

S/itv/* hn>f>iOit{ry in AV.r /ctilitnd. 

[ticomparisnu with American farm flocks, those of the smaller:: 
in New Zealand have an advantage in that they rarely number !v~* 
400 head and are a very important if not the chief source of reu v. 
the holdings. The following table contrasts X. Z. figures with the '■ 
farm-shee]> State and the leading range-sheep State in U. S. A 


St >t> >>vt-r 



1 . 111*1 .lUM 

; n Stair 

!<•!> iUTi*' 

hai inn 'tnrj. 


Avlrst 

Nnralu 1 

Niimiwr 

Number 

Nvw Zcal.unl . . . 

. . *>*« 292 2.32 

-24 505 4 "5 

25 702 

’I 527 

Oliiu 

. 2*1073600 

3 -03 000 

94 754 

7 1 55 ' ' 

Wyoming . . . . 

. . 62 459 160 

4 472 000 

9 5 s 4 

I t> 43 


In 




(0 Ian. 1 , lilt 
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-h it is partly of necessity that Xew Zeukuid lands are so Urgelv 
■-> sheep raising the place occupied hv sheep is evidence of the pro- 
ved when valuable lands are devoted to well managed flocks of 
-i/e to ensure careful tending. The advantage enjoyed in N. /. 

; ; ,v of wool is largely due to the superior skill in preparing clips for 
ket. The main difficulty in the way of an improvement in the 
■i the Middle and Kastern States of l'. S. A. is lack of appreciation 
-alts obtainable from carefully tended flocks. 

>7j(v/> ImsbnnJry in Austin I in. 

U compares the si/e of holdings and of flocks in New South 
\d Victoria with those of the Western Tinted Slates. 


; .V, >. I Ynl(\ Vh-farui and the ,, ( stem pnrt id the I'nited Stntes. 




Total area 

IVr cent 

el 11! Cil 

Area 

Total acres 

! v. ; „ 

Total area 

owned 

havim; 

under tease 

in holdings 



(harm-} 

is inches 


over ii.o acres 



rainfall or less 



Acres 

ACI L-i 

J'cr unt 

•V res 

Acres 

■:■£! Wales . . 

I9S 05 j 420 

57 818023 

3<>.9 

24 y<0 1O3 

>8i 103 753 


56 245 760 

31 C 55 1)20 

37 -° 

1 1 413 T >1 

44 302 0l8 

M States 

3«)8 59 <j 6 So 

4701678O 

72.0 

■- 

■15 1.15 275 

.v vieni States . 

3 If) i ?5 O40 

I 2.) 9.51 7<>I 

15.0 

- 

113 281 345 



JO.J 5S0 Son 

57 328 7N1 

37 -° 

— 

48 027 7O2 



Sheep per acre 

Xiimlier 

Average 

Sheep 

.• ,im 

Total sheep 

ell holdings 

lit 

si/e 

in (locks 



ever liiu acres 

Hocks 

of iti.rt k 

over !o(i(i 


NmnUr 

Number 

Nntn tier 

Number 

i’rr cent 

w.a« . . . 

3 « 855 801 

*>.2 I 

24 549 

1 

8 » -5 


ii S02 224 

.2', 

24 838 

480 

59-7 

• iTit.iin States 

ih 196574 

308 

11 523 

I 607 

86.8 

■ --t* m Slates . 

6 3S2 426 

.050 

II 88l 

537 

80.6 

"1 tes 

3 502 107 

.110 

II 368 

452 

89.7 


utstralia the flocks are n<it kept collected under the care of herders 
t uring but the lauds are fenced into " paddocks” of from 500-1000 
dze. The labour and expense required by this method is more 
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than counterbalanced by subsequent saying in the labour of ho: 
flocks and in the extra thrift of the sheep. 

7 . ca/v ‘>j i.T./.f 

In large part the success of the Australian pustoralLt ; 
the system under whirl) lie holds his grazing lands. The Aust: ; . 
toralist who pay* lor the me of his lands according to a long tin > 
is at: a great advantage <»\er the American pastoral ist. who urge- 
investment in improved stock or in the appliances and intelligent .■ 
to secure a good reputation fur Ills product cannot he safely v; ;■ 
because of the uncertainty of his remaining in business long <. 
reap the profit A definite ]H>licv for control and improvement o; , 
grazing land" is uigeully needed in America. 

llrtYtl\ ituii I v/»- - "I Slur !> in A ■•>{). *liu unJ .Y< a Zuilu- 

A point of considerable interest is the divergence of Aust t. A 
American Merino standards. Australians are said to be famili,-: 
so-called “ Ycimont slice] i and the use of that blond has . 
continued. Doth are derived from the same original stock. ( 
made to the excessive wi inkles <*n the Ixxlv, to excecss of oil in :A 
to shortness and too great fineness of the wool These feature.' 
sidel'ed to be indicative of a lack of constitutional vigour. C< : : :• 
space is given to the consideration (if Australian standards. 

As regards carcass value tile American Merino is not infer i* r * *:• 
Australian Merino in cither size or points of mutton conform •: 
both regards the latter is inferior to the Kami « millet as bred in tl.»- T 
States. This latter breed is little known or understood in Au>tv. ... 

Attent ion is drawn to the huge prices paid for stud sheep in \ 
These are made possible by the patronage of a large number of <■ 
big commercial flocks who know that § 500 or $ moo inve" 1 - ’ 
exceptional ram is more than returned in the fleece values of :A . 
number nl slice]* tracing descent to such a ram in a few years. 

The use and popularity of the mutton breed in Australia i* 
crease. The Lincoln, liorder Leicester. Leicester aiul Koine . 
breeds are all in demand. The Cotswold is little known. Tiled' 
are favoured most by those who market their lambs before the> . 
old and of these only the Shropshire and Southdowns are wid« ’■ ' 

The Corriedale is gaining ground in Australia ami is still » 
bred in the South Island oi Aew Zealand where it was lirst pr» 
was to study this latter breed with a view to a trial importation " ' 
rica that the w riter visited Xew Zealand. The breed's greatc- ; : ' c 
of useiulness m I . S. A. is for those localities which need and c ■■ 
sheep of more carcass development than the Merino and in whiL. 
is to l>e relied on f<»r at least one-half of the flock income. I:.- ' v : 
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; .-h the 1'. S. Bureau of Animal Industry will conduct with the 
designed to test the herding instinct (not considered under the 
.:i luddoek system) its ability to thrive *m various types of west - 
. nd the extent to which it can impress its features upon the 
' :eil in the secti<m where such a type as the Corridedate seems 


Shr<>nn^ am/ 11/ ( uts'-m;. 

■ slices of American and Australasian wool grower* differ more 
, ; ;he handling of tlie shorn w< ol than in any part of their woik. 
:*<M States the wool is not infrequently sold before it is shorn. 
:> ihi> is not the ca^e the sheep are not sauted lor sheaiing 
• ire fleeces are sacked just as they run. hi dispi sing of the 
. i*. no possibility of fixing a price up'ii the amount of each of 
•' classes of wool in the sacks but bargaining must be done upm 
- i the clip as a whole. 

■;cdlv all the Australian and New /calami wool lemains the pro- 
grower until sold to the mamifeeliiicr. The cost of actual 
•mtitutes only about one half of the amount expended in pre- 
wool. The Australian system <»i shearing, classing ami maiket- 
discussed at length and the possibility and advisability of the 
f iH’h a system in the l ’niled Slates. 

> uer concludes with reference' to the Co-operative sheaiing 
Zealand, Agricultural balneation inAustialia. Sheep infers’ 
i ms, etc. As regards the influence of tile possible future develop* 
l.e Australian mutton and wool industry on the American market , 
icisoii for until ipating an increase in lliese products reaching the 
*'■ tes sullieienlly large to affect seriously market values, 

V’. -biry of the Goat //, r , /m. y,.i ... \,\> -.o, - ■ >. ; tn:- . 

1 C. N'i ivi mP r ; < i : s . 

inesticated Kuropcan goat can trace his pedigree back to a single 
not l he combination of a number of distinct species as is the case 
t'i . tile ox, the dog etc. The lirst goat fossils are found in l’lio 
■> Tertiary deposits in the Punjab and the Siwalik bills ot India 
: ]>ei ies allied to tliose now living ill the Himalayas. Inlliesm - 
I’hbloeene : epoch, remains of an ibex, one of the best -known wild 
:• or ml in the plains of Central Knrope. 

iMinetinn between sheep and goats was thus made at a compara 
■ c ological periotl and even now it is not a broad one and it has 
• ■•'■!)! ly proposed to consider them as a single genus. 

- 'i’a-tiim whether the two species breed together and result in 
-pring has received coni radietory answers; it seems fair to say 
bic-ding of the sheep and goat if it exists is at least very rare, 
‘ iff different species of wild and lame goats interbreed freely 
perfectly fertile progeny. Hence from a phylogenetic point, 
-cp amt goats are to be considered as two distinct genera. 
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The goat genus (\ipru is generally credited with a dozen «• ■■ >4 
which Capra Inn us aments {Bezoar, Pasang or Grecian Ibex) is . . ; 
regarded as the ancestor of Kuropean, and thence American, d< 
ul gouts. 

f )nct common throughout Greece and Asia Minor, it still live- 
of the Mediterranean Islands, notably on the slopes of Mount Id.i 0 . 
Its habitat today is Persia, Afghanistan and Beluchistan and in t'. • 
tains of Asia Minor The. Pasang is easily domesticated and its ti: ■ ; 
tication probably took place in Western Asia, thence it was ear r ; 
into Africa where it has departed very widely from the original r > 
one can say with confidence whether it was from Asia or from A::;. . 
it was introduced into K111 ope. Its remains are abundant in the e..:! 
riod of the Swiss lake dwellings. 

The goat of the Swiss lake dwelling was somewhat smaller th.u. 
deni animal and hail liorns. In t he Bronze age the goat seems to h a,- 
larger than in the Stone Age. In t he Roman period a distinctly nr.v: 
appears, unquestionably the result of conscious breeding and 
selection and closely resembles some of the types still to be found ::: S 
crland. 

With the spread of the breeding of goats in many lands a n a:: •• 
different changes have been produced in their appearance, anio:^ 
one of the most important was tlie disappearance of the horns. |!nv' 
have encouraged variations especially in two directions: to impr> i • 
yield of milk and to improve the yield of hair. The best milk b?t v I- ' 
been obtained n Switzerland (Saanen and Toggenbnrg) while the Ik -’ 
breeds are those of Asia Minor f Angora). 

The uumlrer of goats under domestication in the world isestiui 
So ooo ooo of which noo ooo are in Kurope. Prom the most dist-ua : :• 
the goat has been the “'poor man's cow” and has been replaced by G 
with the increase of prosperity. In tlu T'nited States, with the v; • 
ol the large Angora herds in the western States, goats are genera!!; 
only in small herds. 

Fecundity and the Relation between Male and Female Descendents in Impr 

ed German Pigs. Mu-hi:n>, A, in Jisrhtur I'it-ran! lit kt' Wotkinyriniit, Vt. ; 

pji. svi s' ■ . In jlin, r i • • i ^ . 

The writer set out to determine : 

i) The fecundity of the improved German pig during its ! 
e) The ratio of males to females in the various litters, 
q) The influence of the number of young at a litter on tb> 
males to females. 

[) The influence n! the period of birth on the number and m-\ : 

young. 

I 'or the pmpose he studied the llerd-Book of the Breeders’ s ' 
of the Ibieliy of Brunswick where the improved German breed i~ ' 

A total of q pi j offspring were studied with the following resui' - 
G The average number per litter is q.-v>, the maximum - : ' c ' 
being reached at the qth litter. A larger number may sometime- 'v '• 
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;;hI 8th litters but only in the case of sows of exceptional 

.c tirst litter of a young sow generally contains more males than 
\\ in the later litters there are more females. Generally after 
the females predominate. 

.}(• litters (12.8 per cent of those studied) the number of young 

• iM litters (50 per cent) it was less than 10 ; in 135 litters (47.2 

• was greater than 10. The number of young per litter influences 
: lie sense that in small litters there are more males and in the 

.. more females. 

;’io best periods for births are : February, November. January, 

■ . vtober. During the cold period September to March the fecun* 
., ‘ . a r \<>-7 per litter) than in the warm period during the rest of the 

■ a . it is <14 per litter. In accordance with the observations already 

Wn.CKRNS, 1 'rouch and Ckokos. more females were born during 
; ; 1 i-iiml than during the warm period. 

The Physiological Relationship between the Yellow Pigment of the Hen and 

;hr XaiUhophyll of Plants. - Pai.mf.R. I,k&oy S. .ll.iiry ChtiiiistTy I/ilMiralury, I nivcr 
' • .uri, Cnlumhuij, in The Jovitutl »<■ {‘Jirwi.\/n\ Yol. XXlll, No. i, 

. 3 jil itf, ■$ tabli-s. Hiiltiimiro, M»l., No\ < iisIkt ioi s, 

;> pigmentation of the egg-yolk and of the body fat of jxjultry is a 
• . t much practical imjKirtance to the trade, and the yellow pigment 

• c'l.nriiig the skin of liens has been shown to be of considerable value 
;.;v.g egg-laving activity. Kxj>erinu:nts were carried out in order lo 

■ ii'fmite evidence of a physiological relation between the plant xan- 

• .v!! .mil the natural egg-yolk pigment, such experiments finding prac- 
; • • Hotion in the control of the colour of the flesh of fattening poultry, 
' .x tvntrol of the amount of natural pigment deposited in the egg-yolk. 
V .v sutural pigment characterising the egg-yolk, IkuIv fat, and blood 

: the hen is physiologically identical with the carotin and xuntho- 

; • xnients of plants, with the latter class of pigments present in by far 
w: proportion. This is different from the utilisation of the plant 
u! xantho]>hylls by the cow, where the carotin is the predominat 
at found in the milk fat, ImkIv fat, and blood serum. Feeding 
; laying hens in which the pigment of the feed w as carotin to the re- 
buiun of xantliophyll were without appreciable influence upon the 
.* '-j pigment carried by the blood serum and dqjosiled in the egg 

■ Vu- feeding of rations relatively free from both carotin and xantho- 
1 ■ i tying hens resulted in a marked reduction of the amount of this 

c o'ried hv the blood serum and deposited in the egg-yolk. 

^a sure men t of the Winter Cycle in the Egg Production of Domestic Fowl. 

;■ \ymmMi, (ItinliiLiift, Midm- Agnail hiral Kxjk rim< lit Station) in Journal < / A -.ji 
• AUc.fjf/i, Yol V, N"o i ■>,]>)». iu-n,v s Wii«hiti«t<m, IJ. C., 1 Hwmlx-r ft, 

; u riteT has jireviously shown that there are to be distinguished de- 

■ >' in the egg-laying activities of the fowl, the most striking of which 
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are th >se of winter and spring. As a measure of the winter eye! 
tivity is taken the record of production up to the first March, :■ 
individual’s birth. The point now arises whether a better nn. 
winter cycle of productivity might not be obtained by using the ■ 
lion of a bird up to the time it has attained a definite age, m-. 
production up to, say, ;«-o days of age of the bird will indue-, 
cycle and will al-o allow for differences in the time of hatching 
The statistical evidence presented in the present paper 
whatever superiority there is of one of these measures over the 
tirelv til favour of the production In March r ; that is, with florV 
having ever -go hatching dates falling somewhere within the mo- 
lt reMilts tlieiefore. that the toe. in investigations on fecundity, < - 
of egg production t<» March i of the pullet year as a measure o: 
cycle of production i- fully justified. 

Poultry Breeding. s>o»cr m, Knu k. i Scientific Assistant in lvuAr 
tinto, Unit. -i State- Department "t Agriculture, Washington, D. C.) in ! 
Ha. iu\ , V' !. VI, N'». ir, p[). 3 plates. Washington, D. C.. X 

'Phis paper a Miniinary of the results obtained in the e 
work which lia-> l«m earned on in breeding poultry in the Iasi : 
years, and a di-vii'-Mon of their value for practical poultry kee. 

hollowing I he rediscovery of Mendel’s law s in [poo there 
and has mi ice been continued a considerable deal of experiment. c 
heredity of characters in poultry. The first work along this line 
Wii.i.iam It ukson. fn the Fnited States the Carnegie 1 11st.it.nt i< 
ment of I'Aperimental Involution at Cold Spring Harbour, \ 
X. V. under the direction of C. M. Davenport, has been esper. 
along these lines. These studies have justified the conclusion- ‘ 
that in poultry the transmission of characters agrees with the t .- 
on Meiideliau laws, that ceitain diameters are inherited in a nia: 
as sex limited and that the dominance and recessiveness of t!< 
cliaiacteis of ] h > 11 it ry are those given in the accompanying talu 
As will be noted irotn this table, in only a few cases is domis 
as complete. A tact woithy of attention is that in the Andahx 
t lie* black nor the splashed white shows dominance over the otlv 
exist side by side in the hybrid in a minute mosaic, which can-> 
colour. The blue individual is therefore always heterozygous 
Recent studies show that the caracter ” hare-neck ’’ is dm:: 
feathered ue'’k ". 

Due oi the IhM - known examples «»f sex-limited inherit 
barred odour pattern of the Haried Plymouth Rock. In ord> 
this according to Mendel's laws, the female is considered to : .■ 
gous both for se\ and for barring, while a repulsion is assumed ’ • 
determiners for these two characters, which prohibits their o- 
the same gamete. The male is considered to be homozvgoi; 
to s^x and either homozygous or heterozygous in re-poct tob;: 
temales therefore inherit barring from their sire alone. A : 
dilTerent crosses have been made which .-upport this hypothesis 
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the Mode of Inhtrihuici' of <ome of the Common CI;o/\h! ( ts 
of Poultry. 

Ki\v*-ivi.- Kitiurks 


:itc [I. teller ill 

Black, red, bull 

Almost complete dominance 


Recessive white { Minorca) 

- 

are, Minorca) 

Red, liuif { Wyandotte) 


-<■ pattern 

Keeissivc white, M.iek s< 
colour 

If St- x limited inheritance 

i begin »rn) 

Recessive white j Minorca) 


!■ .nr Minor eat 

Hackle lacing (Brahma) 

Impel ft 1 1 dominance 

::g 

Silky feathering 

Complete 

ring 

Normal repent feathering 


: ,l l' 

Single ounh 

Coiiililessiu-s ! Blolai 



No vnst 

Impel fn t 


Cerebral hernia d'oli-h. 
Normal nropvgiiim 



i foot 


.aioji 

nii soik-im o-lio 


olour 

White -kill 

l.iglu slunk 

Brow'll, led, peatl iii- 

lomplcle 


White ear 1 -Ik 

lmpt rlei t 


Clean sli.aiks 

Vulturi lioek \ Silky; 

No 1» Mil ing 


•i 

No heard 

Almost complete dmiiinanu 

s.uk-l-1 

Normal tail 

ImjKrfeet 


Slow feathering 

Almost lonijtk te 

ilkv- 

Non 1 iron- liu«>- 


: ’ i i i • i) ju Brown 

I,«- 2 hniii- and Silky crosses 


barred lMymouth Rock ; Cornish 

Indian (iamc / Railed 


■d<* Cochin Tosh ; and Rumd l’lymout li Rooks with: Campines, 
‘■nv i!!ed Wyandnttes, Mark Hamburg, White Wyaudottes, and 
Hi' mt h Rocks. 

■ iika Lie has been reported in a number ol other instances, such as 
'i:n; tact or influencing the mesodermal pigmentation of the 
an Leghorn colour pattern, an inhibition for red in the plum 
" Columbian Wyandotte, the gray of the White Wyandotte and 
"U which high fecundit y depends. 
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For about nine years, from 1898, systematic breeding exi 
were conducted with the object of increasing the average egg pr- 
of the poultry. The results obtained led Dr. Raymond Pearl t- 
pothesis that the factor 'for higli egg production behaves as a m 
character. According to this hypothesis the female is heterozygov 
arid also for the factor of high fecundity and these two factors v 
present in the stme gamete. This conclusion is based on the b,- 
high egg production is a unit character. Hut the results of ei. 
work at the l 'tali Station do not confirm this conclusion and t;. 
attained at the Massachusetts Agricultural Station indicate that 
production is a compuml. not a single trait (1). 

210 - Outdoor Wintering of Bees, jiulmi's, K. I-. an<i Demcth, (•eorce S. i;; 

-•/ .1 ruuHitrt, I urn:ir\ liuIUtiH, No. 6'<5, i j pp. Washington, D. C., Octob> 

The (mum'S variously aligned, of the death of individual 1 v, 
eolmivi.f bee" in winter, excluding unusual accidents, arc capable 
fuation under tun heading" only; D inadequate stores, and _m . 

hi Thr fi.llovviiu: i- ;i li-l of i In- tTiited Slates Experiment Stations Unit 
try lm-i 'line and of tin- -tudic- i on dm 1 1-« ! by l hem. 

{'ni.o-.tly /'.tt'iiiitMj J.uiiiy:ftt\ In'hana: The influence *•! ; 

l.iyitit'. 

Joins, t\ l.\ ’>( nni, i:i Va/mw. Manhattan , J\atisa\: Si inly mi the value of | h-« 1 i .. • 
tn.ili - ioj t ti>* iinp!o\vTH«-M of urotip- of common breed-. 

Minis f 1 /’< !•;»;, >it Va/; • •»:. <>i ■/!'., Mains i) Inheritance of fecundity and 
ri”.' layiiiy .»! Mendelum inlietilaitct' of Several phuuaye and other somatic ch. 

Inhi ril. unv of -i/e of body . in* l of -i/e and colour <if egtfs. || Interbreeding. » 
of i ‘XT ft ior a^mt- uu t>i-uu plasma. M llereility nn<! the <letci mi nation (jf m\ 

itu-.ih /• i n, nun nt ^!.ni n. .IwJjcW, Mu'sni'kiinth : r) Selection for tr. 
:i Study on the fertility of from the ueneiic |mint of view. — t) Inhcritum* 
exterior ehatacters ««f potiltiy. 

Miss.-itii .1 si a u:’ui-ii I U'linnott Mati'-n, ( fiuin^ia. Mnsnun : Study of -ex 1i 
ditv : in the -potted phi m. me of the Hamburgh breed am l of the plumage of coib 
tll.it ol the hell- in the Sebtiuht balltani breed. 

A i .v ,/riM \ h\;--.nnu >:t .\ i .. Jimtisuuk, Wo /ion : D Inheritance ’ 

-- i Heredity ot ,-evei.il plunume and other somatic characters. - d) Factor* : 
rnaye in White I.eeh. .tn with -inch eolith. }j lbredity of colour of cs^i; -hell- 

V Mli < ,o .'()!.( / ton: >:! shift at, KMsi^h, .Y •ath Carolina', j) Here a 

eye pr<<'!ucti<.ti. j ll< icdity of colour of cg^ shell. 

(, ' S ■« I' *!'■■ f»i«- 1 :<’ >’•*'; i .i.aHi*, Oiss -n : I) Heredity of hiyh ego p; 

‘i Con elation between type and hi^ii fecimdiiy. li Crossing. - .}'} Develop!! 
putpo-c blied !eu;u- ami llr-hc 

f '.it: /• vfvio-i; -i;.* 'da,'? -u, I t 'f.rr : i) Study <m the possibility of h: : 

1-tyiiu; by uuitiu nupte I -election. Study on enu laying especially in com.' ■ 

ai a»ci,i^c witiui piodiMiou in compari-oii to average yearly product ion dm 
tir-t ycai - of ecc living : limit h. of -e.isoiial variation in the aveiaue ej;i; |U<- 

Ktitlip. 

II !'■ * •so’iit: M.uIuvu. : i) i'.xperiuients oil :: 

-1 Study < *t the ei feci- o| lea* 1 jH.j- ■niih' of males < in their nltsprinj', — j Hcredi’ 1 . 
colour ami >>llici character- in picioim. 
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, The remedy for the former is sufficiently obvious and 

,:d$ the second factor the authors have shown in a previous 
; - Dipt, of Agriculture Bulletin 03, 1914) (1) that at hive tempo- 

■ trn about 57 0 and 69° V a normal broodless oniony does not 
.'ct but the bees remain inactive in the combs. The formation 
- • , -nly takes place when the air immediately surrounding the bees 

• y ,.r lower. The bees in the centre then begin to generate heat 
: activity, those at the periphery serving as insulators by crow d- 

The lower the temperature of the air around the cluster the 

• ■ .iinount ol heat the bees are required to generate, till iinally 

.ohed when the amount of heat produced and muscular activity 
'i me excessiv e and the bees may die. Or the high temperature 
v brood rearing, a phenomenon always dangerous to the survi- 
ve. Further, the increased cousunqttiou of stores following in- 
. • i\ it > results in an excessive accumulation of faeces within the 
: t. eliminating in dysentery. 

. • locality iii which the outer temperature falls to 40° I' or below, 
•J tiion is therefore undoubtedly necessary. 

. i\ wt method of packing is not sjictiully important ]irovided 

• is given on all sides. A windbreak of evergreen* is superior 
windbreak such as a house or solid fence. Tin; best arrangement 

: in groups of four, two facing eas t and two west, in this way they 
» in tlie same stand throughout the year. The practice of leav- 
■ . : 1 ill unprotected and faced to the south, in order 1<> utilise 1 lie 
: \.c sun, is not to be recommended. An entrance <S ins. wide by Y H 
ample. 

packing is al-o important, delayed packing may cause far 
ge than leaving the bees unpacked. Colonies which have win- 
dy need their insulation longest. 

The Development of the Silk Glands in the Chief Races of Silk-Worms and 
-eir First-Crosses from the Point of View of the Quality and Length of the Reel- 

V,i* -Silk from each Cocoon. - Uvcci, 1 ’iktko in Is ?./>< rimtnfali a-uiririfa 

N V J,l r r , J’iirt u. p|>. S ^ 1 -hS>v Mo(]cn t I'd 5. 

• showing breeds and hybrids have been investigated ; 

: s alive pure yellow. 

- White Japanese. 

'Teen Japanese. 

■ I’ure iiolden Yellow Chinese. 

White Japanese female y native yellow male. 

V 1 -i low native female >' white Japanese male. 

1 " ■hlen Yellow Chinese female / Yellow native male. 

'del low native female X golden yellow Chinese male, 
divoltine breed : 


IVbr. 1^15, Xo. :<«). 
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The exper ment- were repeated during 2 years (ioi-pipis 
of which lead to the following conclusions : 

The weight of the adult worms in the above races is from < 
times that of the -ilk- worm at birth. In cros-es between n.c 
panese or Chinese breeds the adult worm is heavier when the 1; 
is a female than when it is a male. 

Tin* following measurements were made : 

Weight of two -ilk glands, total length of each freservoi; 
and excretory duct) ; the average weight and total length o! 

It wih found tliat the heaviest -ilk- worms ha<l also heavier sib 
apparatus and gland-. In crosses between yellow native fentak 
male the average weight of the silk-producing apparatus and 
was higher than in the reciprocal cross. The. ratio between ti 
the wi»nn- and tlut of the >ilk producing apparatus is greate-: 
in the Padua bivoltiiu- bleed, andlea-t in tile green Japanese bi\v 
whilst it i- lelat ivelv high in the Chinese breed ( r : 0.2570) and id. 
crones with the yellow native female tlian in the reciprocal t r* 
ratio varies from jo to ;<> per cent and averages js per cent. 

In all the race -tudied the reservoir is always longer th.r 
but in the golden yellow Chinese breed which has the great e.- 1 : 
of gland the reservoir is -hortcr. 

In the Japanese cro>.-es there is little difference in the aw 
ot each gland hut with l'e-pect to the average length of reset v 
with a yellow native female appears to slimy a slight increase . 
between the average length of an adult worm and the averao 
the reservoir. 

In the cro-s double yellow golden Chinese female and ; 
double yellow yellow native female the above ratio i> 1 : p 
Chine-e bleed give-, ri-e to a greater development in the mean ’ 
ot each gland. The average length of the secretory channel is j: 
the cross i- made with the golden Chinese female than with tiv 
five female. 

The ratio between the length of the reservoir and the to’ 
tile coeonu uf -ilk in e:*eli breed i- ;; minimum in the green J ' 
(I : JSoi) tollowed b> pure yellow native breed (r : j.fiOP). It nw 
mum in the pine golden yellow Chinese race (r : J . 7 1 j J ) and i- : 
the hivoltine I'adu.i race. It is higher in the cros-es with a h 
than in the rever-e cro-se- and for both Uie foregoing it is hie 
tile native yellow paient. 

In determining in the different breeds the ab-olute and 
weight ot the empty e< »ci ms a ud chrysalids it has been found ti. ' 
native race incicase- tlie weight of t lie* chrysalids in the hybri : - 
in the cro-s Yellow native female white Japanese male. The : 
the chrysalid and ilk empty cocoon i- generally greater in the er - 
native breed • white Japanese than in the crosses of the sum ■■ 
ii\e breed and the golden yellow Chinese breed. This ratio 
the bivoltiiie Padua breed and the green Japanese breed. 
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mo weight of the empty cocoon is a maximum in the yellow 
.■ml it is a minimum in the bivoltine race as in the white J apa- 
Hie same may be said of the weight of the chrysalis. 

■ ■:nge ratio per cent between the mean absolute weight of a 
■ ! and the mean absolute weight of the empty cocoon is a maxi- 
\ el low native race and in the golden yellow Chinese lace, 
white Japanese female \ yellow native male and that of the 
a Chinese female and yellow native male this ratio is higher 
wviprocal crosse-c 

w'brids, the yellow native race increases the weight of the 

■ >! the chrysalid as well as that of the worms. es]H*ciallv at 

: .'Uiid as was expected that the absolute weight of the reel able 
. r in races with a greater absolute weight of empty coeouii. being 
hi the yellow native race and a minimum in the bivoltine race, 
white bivoltine race the mean ratio per cent between the mean 
.‘hi i>f a normal cocoon and the mean absolute weight of the 
and also the ratio per cent between the mean absolute weight 
cocon and the mean absolute weight of the silk is verv low. 
again how slight an advantage is obtained by rearing the 

eilnw native race, the worms are heavier as also ate their silk- 
op, trains, their empty cocoons and their reel able silk. 

Iiist cross white Japanese v native yellow teinalc and in the 
able yellow Chinese native yellow female, the average weight 
the average weight of the silk-piodueing apparatus, and the 
glit of the empty cocoon and the average weight of the reel able 
a - higher than in the reciprocal crosses. Thus, this tendency to 
weights of the worm, silk -producing apparatus, empty cocoon 
-ilk is a true dominant character transmitted always by the 
gi eater intensity than by the male. 

- i correlation between the average weight of the worm, the silk- 
pparatus and the silk cocoon, since the races with the least 
!-• while and green Japanese and especially bivoltine) have also 
-ilk producing apparatus, empty cocoon and reelable silk. 

:< leiicy to give a greater weight <>f silk is a dominant character 
e yellow race. 

.■ills of the thread and the reelable silk of some races and hybrids 
’ 1 he following table: 

«■» between the average length of a worm at maturity and the 
e length, of cocoon is never less than i : ; in the races studied, 
a Chinese race it. is even as high as i : In the crosses the 

-e highest ratio transmits this character to its offspring. 

"f the races studied the ratio between the average length of 
and the^ average total length of a cocoon is always greater t han 
■aches a maximum in the golden yellow Chinese race and is a 
the green J apanese and native yellow races. 
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A. Total length of thread (Mean values). 

nieties 


Ydlow Pcnieiu 807 Shantung 

Yellow lijonr 1050 Corea 

Yellow Montana 920 White hivoltine 

Corea 58 ^ Hybrid hivoltine female X 

Yellow Persian 850 polis male 

Green Persian 860 Hybrid hivoltine female X v. 

Terni (irt'Jyi 70* male 

Tcrni fi8-yo» . , 750 Hybrid hivoltine female X 

Yellow Cyprus 930 male 

Native yellow ioyu 


B. — Average length of reel able silk . 

meins 


Pure native yellow . 

794 

Hybrid native yellow fern.,:, 

Whip- Japanese 

593-5 

white Japanese nude . . 

Or ceil Japanese 

5155 

Hybrid golden yellow Chine?- 

Golden Yellow Chinese 

655-5 

male X native yellow male 

Hivoltine Padua . . 

T 49-5 

Hybrid native yellow female X 

Hybrid white Japanese female X na- 
tive vellow male 

739 

en yellow Chinese male . 


C. — Physical properties of the reelable silk (t«o years' a ct.: 



wd«'it .4 

Mean 

Mean 

Mean ef ('. 

K.ut Hvt.i i.l 

IV» imtTe, 
in Italian 

.liaiiKtrr 
"1 UlTead 

1 -la*, tit it;. 

tenacity 

in 


denari 

;j. 


<lt : 

l*urc native vellow 

2 .1.0} 

35.1 *o 

I53.73 

7,98 y 

White Jap.uiesc 

2. 89 1 

34.2b 

1 08.00 

8.5b 3 .' 

Green Japanese 

2 1 V 1 

3 2-33 

I }8.8l 

7.29 2. 

i .olden vellow Chinese 

2.8 IO 

5 |.|<’ 

175.20 

8. 78 _<_■ 

Hybrid white Japanese y X na- 
tive vellow <yf 

-. S 7 4 

3 -M'< 

ip ‘.;8 

8.75 

Hybrid golden yellow Chinese y 
X white Japanese (f ... . 

t.222 

35- s 3 

157.29 

8.12 y, 

Hybrid gokhn yellow Chinese y 
X native yellow 

2.785 

3 G 78 

IO5.UI 

8.20 

Hybrid native yellow v x gold- 
en yellow Chinese ... . 

•2 88~ 

313 s 

100.88 

{) - 

Padua hivoltine 

2.12<> 

3°' 73 

180. 5 8 

~Ait> 2. 


(1) The index numl*er expresses llie relationship between weight and - • 
and eorresjxjiids to the Knglish *• count number. ” The legal I tali an si and. l: • 
of 450 metres expressed in Italian denari (0.05 gm«). 
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. ;■ is a correlation between the average weight of an adult silk- wot in, 
r length of the silk gland, the absolute weight of the reolable silk 
, gland and average length of the reelable silk. That is to say that 
r ith very long cocoons have also very heavy silk glands and a very 
■!e silk, with consequently an average higher weight of reolable 
; : .ponding to one of the two glands of ail adult worm. 

/ • ues showing these qualities transmit them to their first crosses 

- an equal extent, for the intensity with which the above qualities 
lit ted in the hybrid differs appreciably according to the sex: of 
. ;Milar parent. 

physical properties of the reelable silk of normal cocoons of the 
. .■.■■died are given in table C. 

Si-u’Ulture in Egypt — Yacou, Ukurcks in HulMin <i< I’l'nion Jcs minim 
. Yi-.tr 13, No. iij, |*p. 7S-85. Cairo, (Molar 

i-ick of exact statistics renders very difficult even an approximate 
-j of the former importance of sericulture in Kgypt. but the existence 

• - rvwhere of old mulberry plantations gives some idea of the former 

■ *!’ this industry. It is known also that Syria imported from Kgypt 
=■'!<.• quantities of reproductive cocoons known as“ Masii " which 

• i-gyptian seed very much appreciated. The great development of 
itivation during recent decades has completely overshadowed silk- 

: . ;c 1 ring and it is only the energetic initiative of particular individuals 
1 "ruinate results of their experiments that have saved this in- 
.md shown its possibility of again ocupving an important position 
Aptian agriculture. 

1 :;<• breeding experiments made on a large scale by Maskait at (Ihizeh 
: v 'pedal mention, especially for the undoubtedly superior quality of 

• -"ns obtained. The whites gave 1 kg of silk per 3200 gms of 
-•> onl the yellows 1 kg of silk per >254 gins of cocoons. 

A: 1 -iii/ch the mulberry plantations are increased each year and a mo 
v,, dng station is now in course of construction which will be capable 
' ding instruction for a 1000 native families. 

A: - abundance of cheap labour is one of the factors most favourable 
■ 'svess of this industry. 

. ‘ dier factor of great importance is the increased production of mul 
Vovs that can be obtained in the fertile irrigated Kgypt ian delta, 
■'d reaches from 223 cwt to ayq cwt per acre so t hat 1 fed dan 
'■ :i, re) of mulberry trees is sufficient to rear S to 10 ounces of eggs 
: M:u* from «S<Xo to 1 roo lbs of cocoons. The cost of breeding is estiin- 
‘ -bout £2 per ounce, leaving a net profit of £32 to £40 per feddan 
'■' g on a selling price of is. id, per lb of cocoons. 

- 'Mte of these favourable conditions, however, State intervention is 
' • - ! "i indispensable to obtain a greater development of silk worm 

State assistance the following advantages may be secured: 

1 ■ he assurance to the fellah of good conditions for the sale of the pro- 
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2) the free distribution of grafted mulberries to extend x. 

lions. 

3j the free distribution during the first year of silkworm e. 

4) the awarding of prizes to the best breeders. 

5) the diffusion of theoretical and practical knowledge at * 
of Agriculture, Gltizeh and at other practical schools. 

Further advantages of this industry are : 

1) the Mi-ond crop of leaves could be used for fattening .y 
done in Syria ; 

2) it would supply a better fuel for domestic purposes than ■ 
crop and help to remedy the lack of fuel which compels the u . 
dry sheep dung for this purpose. 

2i ; - Experiments in Silkworm Rearing in Tripoli, — iHUttino t(i hr 

Mmt.Urn ddh ( - ■!■■■ m, . Yi: it III.NV ' Kotin-, Si-pUniKr r.: 

In May 1915, the Agricultural Bureau of Tripoli began exper; 
silkworm rearing with a view to testing the possibility of obtainh.. 
results in the region ol the coastal oases in Tripoli. The mulk 
growing in the gardens of the oasis are at present used chiefly 
tree* and more rarely as fruit trees. The experiments were carrie-; 
conditions : a) in a locality situated near a garden of the oasis ; ; 
cut out in the ground with one side open and covered with a r<>< : 
leaves; c) reared in the above pit until the last moult then trail-: 
the locality mentioned in (»<) ; d) reared in a subterranean locality 
and well ventilated and situated in the buildings of the Sidi-Mast : 1 
in the open steppes. 

The constant winds cause considerable injury to silk-worms 
pits. The best results are obtained with silkworms removed from 
before the last moult. The experiments under conditions a 
a normal course and gave good results, the former gave the hiei * 
and the latter the best coconns. 

The reed mats upon which the natives rear the worms do n« ■: 
very practical since they absorb too much moisture and soften ■ 
They require frequent changing and more open meshes to fac:V. 
eirculatioii of the air. Several vegetable products were tried mnh 
ditions but all had more or less serious drawbacks. The quest:- . 
choice of materials remains for further study and the develop::: 
reliable technique can only be attained by degrees. However, tn< 
incuts show that silk-worms can be reared in Tripoli with ivi 
results. 

The future activity of the Bureau of Agriculture will be dire* • 
two lines : experimental researches on the best systems of reari - 
upplication of administrative measures towards encouraging the 
amongst agriculturists and natives, Samples of the cocoons wen 
by Professor Verson at the Royal Sericultural Experiment Station ‘ 
the results of which are summarised in special tables. 



FISH 


g(»7 


lx\ venation of a Sample of White Oval Cocoons from Kiang-Sou, China. x- 

< -. hi, Year II, No. _*o, pp. tvonu-. IVecmUr j i , i ax 

-■Ik Research Laboratory at Milan has examined a sample <>i 
grains of Kiang-Sou Gvoons of an elongated oval >hape and 
..tlour obtained last spring from a batch of industrial Chims-c 
: .it the Royal Sericultural Observatory at lvry. 
roarating the really white cocoons p 10.05 l K ‘ r v'l'iit > from the waste 
.. : it !. the various shades of yellow (o.Sg per cent) ami the doubles 
,-ont) they were tested for the following characters: average 
v-ucoon, size, ratio between cocoon and chrysalid, length and 
n 1 it length of reelable silk, indust lial selection of cocoons, weight 
: gth of silk thread, dynamometric tests, loss 011 washing and 
: guin. 

•eoi ms examined showed the most appreciated qualitiesand in 
: a of the most regular with regard to the yield of silk, shape and 
dt cocoons, etc. 

\ .-.A" formerly observed in previous studies of tit her important 

Chinese silk (Yoo/.ia. Shaosliiug. 1 >ong-l)ing, Sagnew), the per- 
: :iu l>etween the cocoon and chrysalid was fairly high. however, 
:ir ing (little beating being required to obtain a good thread) 

. mplcte utilisation of the cocoon, reduces the proportion of waste 
amun. with a considerable increase in the yield of raw silk. 

; :.iw-silk of Kiang-Sou cocoons leaves nothing to be desired with 
•..-uniformity of colour, gloss consistence, etc. The exceptionally 
:<-i aug of tile thread enables a raw >ilk to be obtained by selection 

■ : : iu-t rial conditions, of a remarkable regularity and evenmss ol 

! Examination on the black table shows that the number of faults 
even in the most valuable silk> (curling and malting together 
< :.u:ei was very limited. 

i - weight per unit length ('‘titolo"} of the raw silk was veiv regular, 
control reeling tests the variations did not exceed ; deniers 
u.05 gr.) on an average titolo oi 1 As in the casco) the 

■ v Aniese white cocoon races examined tile propoithm ol serieiiie was 
‘ ... not exceeding ib.4 pur cent. 

Canadian Musk Rat ( Fiber zibethicus) Injurious to Fish in Austria. 

: K }.. ill 0:\s/r IWIf/i I 'flit I' J it d / tiiUH', Vt .11 ; N't 1 , 1 •- * i r ' X'iilltl.l, 

<•: al methods of destroying the musk rat in fish-ponds in Austria 
■ tried but without practical results up to tile present. Researches 
y:"grev> with a view to their destruction by means ol bacteria (i). 
spparatus for trapping this pest has recently been invented by 
— an Imperial Forester, and promising results have been obtained, 
"i animals having been captured in a single summer. 


April 1915, N-t. 1 1 7, :il»» H. leb. r,i N- 
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The apparatus i 'which is minutely described and illustra* 
writer) is placed at the exits of water courses, in open pom: 
once the animal* enter they are unable to escape and may be e.e 
The size and shape of the apparatus varies according to the - 
which it is intended to be fitted and its price varies from ,y 


FARM KNtJLVEKRIXG. 

.GKictaai RAi 216 New Plans of U. S. Department of Agriculture Concerning Farm Machine: 

MAUHM KV Implements. I'.wvcKrr, U’ai.lh>n, ill f unn JiKpltHuni Xru:, Vnl. x.\ . 

axo pj, ih r;. Cliieiy", ScjiU-iiiIwt v», 1715. 

imi'Mau mi With the object'd inducing more and 1 letter fanning, the Ids. ’ 

meat of Agriculture in its programme for next year lias include! . 
amount of work on farm equipment. 

TheOUice of Farm Management will prosecute investigats ; 
management and farm practice, it will spend about $ moon is; 
study of farm equipment ami four experts will devote the whole. : ‘ ; 
to this work, which is to “ determine the character, cost amt . 
machinery on farms of different t ypes and sizes in dilierent j- 
country”. The plan of action will lie to collect at first hand 
data dealing with the experionceof farmers in regard to the varim : - 
items of farm equipment and then draw conclusions from the stud;, 
field reports. 

Among the subjects to be investigated are: light tractors, Hied : 
mid cost of the various types of farm fences, green house equipment :: 
iug heating systems, the machinery and implements best suited 
over lands of Michigan, Wisconsin and Minnesota, the means 
needed for farming the swamp lands of the north central State'. : 
belt States and 1 lie sandy lands. Kspecially imfxirtant will be :: v 
gat tons on incubators with tlu: object of increasing tlieir cfficieuy 
of $ 1 uni i is set a 1 side for the examinat in nof the relative efficiency ■ 

types of spraying apparatus now on the market in order to den 
most economical types for given kinds of work. 

The Office of drain Standardization will pursue investigate - - 
view to determining to what extent thecomm.ercial value of gran a 
by present methods and machiuen used in harvesting andhand1i::’.; 4 A ■ 

Another new investigation on the part of the Oovernmen: 
signed to bring within reach of farmers effective waterproof 
proof fabrics for use as wagon covers, stack covers and tlu- 
examination into the causes of thresher explosions and fires - 
extended, as last year more than one million dollars’ wn‘" 
machinery were destroyed in the racilic north west from this c 

Hi S.i' /:. May 1,1s N'.> s;r.. 
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...,11 bed division of the agricultural department is the Office of 
niul Rural Kngineering. It will deal with the whole .*mhjvcl 
.chincry and include a continuation of traction tests, and it will 
xh faclorsas width of diameter of wheel, type of axle hearing etc. 
^>ns. The same Office will concern itself with the subjects of 
v on the farms, farm drainage, the const met ion of farm buildings, 
: allies , the durability of the mate! inis used in sprayers, pumps 
.ad tor irrigation, while yet another office, that of Irrigation 
;,>ns will prepare a rejxirt upon subiriigation and watering by 


av Furrow Opener,-' . n... pp . ivitir. ivo-mw-i 

:a:io\v opener constructed by Hkrxn I E i;rn of Uolmu. Saxony, 
•ed in Germany under No. jSS >S ; is an attachment tor potato 



Sen. w I'mrutv npi-mr. 


nid the like. Its chief features are: a screw which bores into t he* 
■ d a conical ease placed behind the screw which gives the furrow a 
breadth and stiffens its sides that otherwise might easily cave in. 
; >hows the plan and fig. 2 the side view of the machine. Two 
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arms 4 are fixed to the usual frame of the planter, they bear 
which a chain sprocket i\ and a bevel gear 29 are mounted. 

The shaft bears also a frame 23, the front of which is trie. 
shaft Zb carrying, at one end, a bevel gear 27 which gears pen; . 
right angles with wheel 29; while the other extremity passes : 
support 25 fixed to the front of the frame and ends in the sen 
bores into the soil, behind the screw the sheet iron casing ju w 
the furrow is situated. 

When the machine is drawn forwards tile borer is caused r<- 
a chain, not shown in the figure, on the sprocket i x which drive' * 
and, by means of the bevel gears 27 and 20, the shaft 2b. As 1; • 

can rotate on the shaft i liie inclination of the furrow opener can 
as required. 

21 * Self-lighting Attachment for Smudge Pots. — kvkks, charms 

>(. trnlt ’u .buirntin, \>.! CXIII, No :i, j». h 5 Ni-w Yolk, Nuvriul.ii-] . 

It is estimated that there are between 2 and 3, million >y 
in use in the State of California alone and they are also used \v 
in Florida and to some extent in Colorado and other State . 
serve to protect orchards against frost as they can raise the ten.; ■ : • 
an orchard b\ approximately 10 degrees. 

A self lighting attachment of smudge pots, operated by a - A 
has recently been invented. When the temperature sinks l" ■< 
point a lire is automatically started and the ]*>t proccceds 1 
its duly. 

This thermostat when contracted by thecold to a certain pivAs . 
degree of temperature releases a cup of acid, which spills into a c< •!:.*• ■ 
of the smudge pot where it conies in contact with a combustible ' 
with anoilier chemical and lire is thus produced which, in turn, ic- 
erink* oil or petroleum, in llie ]x»l. The thermostat liuy be 1 
operate to within half a degree of any temperature desired a s *. 
struction is such that the acid can be released only by the therm ■ ' 
pots are constantly in readiness and require 110 attention until :*< 
have been tired when, of course, they must again be filled with < .. 
self-lighting attachment reset. 

2t<_) Agricultural Desiccating Installations. — Mai.pkacx, l. ii>itvcii*i • ; 

AiaUullutr. <k- Calais in l.ii l*it .1 or </< Yrar u, Nn i, j»]» t IM: - 

1 >, i (> 

Several agricultural industries leave by-products such asp ; . 
ers' grains and the like which are useful as food for live stock .* 
for their low keeping qualities, high water content, and for the i. 
are produced in large quantities during short periods, must be 1 
sumed and within a short distance of the place where they are pi < 1 

In order to remedy these difficulties and to avoid the losse- > . 
ensilage, w hich are sometimes as high as 30 per cent, desiccati- ’ • 

(i) Ktv al*> Jail. iuii>. N«i. v 
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resorted to. At first it was limited to beetroot pulps but it ha- - : ,v 
extended to beetroots, jjotatoes, and brewers' grains. Especially i-. 
desiccation is much practised. Out of jbo sugar mills no less ti; 
their pulps, whereas in P ranee only .1 do so. 

Desiccation of beds. — Of late year's several desiccators on I. 
system have been installed in 1 ‘ranee, but while they pro duo . 
wares their cost of production is too high. The desiccation < ; . . 

beets costs not lev* than q.s Si/ per ton and at the price of 2<o ■ ... 
for sugar beets and 14s Ud per ton for semi-sugar beets, the • 

dried slices are f>v b 3 /.,// and hs 5 % j A d per ewt. respectively. 

The French desiccator of M. IlriJXARD (1) with conc-shapee 
jig. j, has attained a high degree of perfection. One of them 
CondekerqmrJiranche b\ord) at a cost of £ 7000 treats about - ■ 

beets containing Kj per cent of water in 24 hours and produce- . • 
dried slices containing !■ > per cent of moisture at a cost, with coal- ,■ 
ton, of 1 >> 7 \\d per ewt . 

The food value of these dried slices approaches that of grai: - 
contain however le^s protein and more carbohydrates, for the ni' -* : 
the form of sugar, and they can he fed advantageously to horses :y 
cows, but are not recommended for fattening stock as they cost 
cake and contain less protein. 

The tops and tails of the beets can also be passed through t! .* !• 
tor and increase the profits of the sugar mills. 

Desiccation 0/ beet /cares ami lops. ~ Tn Oenuany for some y< : 
several installations for the drying of beet leaves and tops have v. ■ 
t ho most part with BPttntr's procss, by means of an apparatus 
of three gratings placed over each other with an automatic lonffiT. • 
ewt. of dried product 4 or 5 ewt. of fresh leaves are required, am! r 
drying is from nt.p/ 1 < » n 1 <>d per ewt. while ils food value is : 
ewt. hut it is sold dearer. 

The leaves and tops produced by an acre of beets are about «- 1 
per acre which yield about r U tons of dried produce. 

Desiccation ni potatoes. - - Potatoes cannot be dried wliole bec ' 
become horny in the process, They must he sliced. 

There are in F.ermanv alKint 250 ]*>lato drying plants u!::F * 
yearly 7 to Son non tons of potatoes. The cost of desiccating r ' > 
j.s to .\s Of/ per t<m in the large works and 7 $ ? t d to Ss in *’ ». - 

ones. According to KlCrxN'KR S experiments, made in several par*- : 
many, one third of tile ration of oats for horses can be very adva:.: 
replaced l>v an equal weight of dried jxrtato slices, which have al - ■ ; ' 
very successful in the fattening of pigs 

Desiccation of Jerusalem artichokes. - Among lire crops why.: 
desiccated, the Jerusalem artichoke is to be mentioned. It is n« ‘ e-'c 
as highly as it desene- t<> he, on account of the difficulty of ker " 2 
any length of time after being lifted. By desiccation this <h 

I ' SvV ilso />. Ausj. « iI.U No. 07 * - 
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. . ..ml the dried slices keep util especially if compressed under 
; cake. 

c ;ii artichokes can be dried in Hun, lard’s apparatus. Their 
at, which is about So per cent, is reduced to 15. The cost uf 
.:«mt is 5<i per cwt. of dried product. die total cost of which, 
"h artichokes at ns 31/ per cwt. is 3s (W per cwt. while its food 
_• ^ast 3s 3c/ to 5s 71/ per cwt. 

of otlurr by-jwiiiu-ts. -Pulps, brewer’s grains ami \x --maces 
.. can be easily transmitted, stored and u>ed. In order to realize 
: economy they must of course be desiccated in the works where 

■ : tiueed and, as far as ^wssible, by means of the waste heat. 

• ; ^ *i lc! Preach desiccators the writer mentions Donard’s vacuum 
: t - special lv for die by-products of the distilleries oi amylaceous 
.aid Hi tillakd’s desiccator, which is simple and strong, it works 
u-^ularity, dries evenly and has been used in u number of different 

.dd." essentially (see hi'.) of. a round masonry tower divided into 

■ r.r s t .>ries by perforated cast iron floors. The stuff to be dried 
. :v'!uutioally and continuously on to each of these floors in succes- 

\er of uniform depth. The gases arc drawn in hot and dry at 
•: of the tower, by a special ventilator w hich fon.es them through 
il'iorsand finally expels them. quite cool and hideu with moisture, 

,• ::ia('hiuerv consists chiefly of a central vertical shaft suspended on 
.•o’v.g carrying three* or four truncated cones, to each of which shovels 

• • The object of these is to m.ove the stuff towards the centre* 

■ A.n r whence it falls through an aperture .uul a kind of funnel on 

ited cone below. The mass of stuff between the funnel and the* 
.'.3 o-ne obliges the hot air to pass through the perforated floors thus 
. .3 ’.In* heat most efficiently. The heating can be* effected either by a 
iaat er or more economically by using the waste heat from oilier 

!• '.-v-iirs the desiccator above described M. IIuillard has devised smal- 
- > 1 ; 1 the same principle for farms and industries on a small scale. 

• ‘iamium” desiccator is only 5 ft in in. in height and 36 inches in 

::u:u-ter. 

Review of Patents. 

fHrfWmirs itiii iml'!rnuiil\. 

iO ( r)rs. I >i telling machine. 

164301, — 164 }66. rioimhs. 
i*»4 uf-o, Farm implement. 

4o6(|2. Ditcliimi machine. 

20 764. Furrow cleaner. 

20 /S<>. Cultivator. 

31,070. Harrow tine. 

v/100. Rotary tilling m ncliinc. 
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-’/j i o t . Device for motor ploughs. 

2 2 PloUgh IhSIIH. 

i~ 2',' Motor driven cultivating machine, 
i tv, o-i.. Tractor for ploughs, 
i i Combined cultivator and weed cutter. 
I I-* - ;* I If:' ,',o I lOoo’V Ploughs, 
i ro, «.o. MoiiMNiunl for ploughs, 
i i , ii‘. l-urrow o|H-m-r attachment, 
i i '. ( jo- Automata* di-cngaging motor plough, 
i i v, so* 1 Wif! cutting cultivator, 
i t Wlic* -lei I plough, 
i i •, ,o .. Motor propelled tillage tnuchinery. 
i i ( «) Cultivator shovel. 


Manure </f.s/i-| 7 *!/».*»s. 

,o iei. I-Yrtilizcr spreading machine. 

)■, i Adju-tablc feed f<*r fe rtilizer spreading machine 
t ; ,>>■>. Spiaycr> or -p readers for thick, muddy or man’ 
i j :<"• PYrlilizer di-hibulor. 


I mil • .nJ 
;.,o»)o. 1 Hill. 

2i i >)2. De-vice for -owing machines. 

2 20. Device for potato planters, 
i;- Potato and like planters, 
i i o s | > ■ Coin planter, 
i ivj HP Corn planter diiving mechanism. 

/v: .o;./ i:.o < : 'tn!i[ mm kin, s. 


2<> Cutter liar for mowers. 

.;ii».S). Dc\kc for collecting grain in harvesters. 

Devin- for rva|<-r*. 

; i h.\ Sheaf liiinler. 

; i hp Day haru>ting machine. 

Iior-e'iak*'. 

vi I Vi. Fastening for scythe handles. 

Vi mi. I lay lake and earlier. 

vi.-. j can fur hay elevated.' and the like. 

V> >' Pa-teiiing f«>r tim> «»f hor«c rake-s. 
i“ i vi Lawn im Avers, 
i rs> |i'. Ilarve-ter. 

i i-,' j;.', i ly, ;~o i j'. Otii liarvc.-ters, 
i pi'yi". Cutting apparatus for mowing and reaping mavhi: 
l i-> o" May loader 
i h , u|. May rake and tedder, 
i i ' 1. t'.raiu shocking machine, 

i iv>\- -i i yi >ss Drain harvesters, 
i i vi'i'j. Tractor binder hitch, 
i lyi'ps. Tandem draught connection for harvesters. 
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Milt-kith-* hr liftin' r-.> t <.rs*s. 

:o 654. Root lifting machine. 

20 727. Machine for lifting anil tupping root crops. 

:a 754. Apparatus for cleaning ;uid earning r»*ot crops 
:o ;vi. Potato digger. 

1 1 <o<\ Beet harvester. 

! ivi no. Wheeled potato digger. 


mo st)S. Self feeiler for threshing machines, 
i jo 1 1 jt . Threshing machine. 

1 ifiooStf. Feeding mechanisms for corn buskers. 

iKil iuif'U nit nts i- t th t /-/< a» <-./ sVmiV <7 prior, /•'■Uii, i/< 

l<»4 >>~y Silo. 

_'ofif< 5 . Straw press. 

141 220. Automatic needle for hay and draw pres-.es ;m<l tin* lik< - . 
V/007. Shovel f<*r riddling |H»tuliK>. 

1 1 y> ' r s>, Overhead hay carrier. 

1 jv.fujs. Fees! cutter, 
i iy> -1 jS. Hay press. 


/ >iin\ in.' nuu hnit > an,i it/s. 

M opN. Hygienic milk -can. 

i-i .pi 1. Device for pulsating milking mar him-. 

j 7 jj.s — - 17 7 pi - 17 740. 0»w milkers. 


I >lh, r .ririi hHukiI uintltitu'^ itn,l iHijltHunt', 
r< ( piS. Animal traj>. 

151 j i,*s System of ventilation esjK-cially apfrlicalile to c-dccalor- for 
macau >ni. 

71 2*0. Watering itislallalinn wit li troughs tilling automatically. 

71 42s. System of silkworm iiur-erv for warm countries with the rile 
jeet of keeping a suitalih- tern frera lure for silkworms 
y, 14S. Machine for making covered drains. 

><i 2^17, Tree felling ami sailing machine. 

17 2(>',. A|»pli.mce for extracting nicotine from toktreo try reduced pres- 
sure. 

1 7 pr j. Machine for preparing fil»re» for spinning. 

17 .pS. I m. ul >a tors. 

i-S 050. Machine for dc|>erical'ping fruit. 
i-H 1 - 1. King for pigs. 

D :p. Packing device for eggs. 

1 1 pi 165. Tractor chain (cm Hess track). 

1 159 2-3- Tractor. 
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RURAL HCONOMICS. 

■ ■r Inlluence of the Size of the Farm upon the Wages of Labour in the 1^ 
Sections of the United States Spillman, w . j f irm S;:: 

I'rii!' ! t*. in Jh* f :n:!r\ (jiHlltmar., Vol LX-XX, Xu. yi, ]>p. i\;.- 
I in .-mlii-t i, f <; s 

The Federal t dliee of Farm Management has made surveys n: 
ing business U j in many ott he irrigated sections of the l nited • - 

calmly in Utah and Arizona. In several farms, grouped according* r 
wage made hv the o\vnc-> of the farms and their families were * 

It was found that in thirty-five small farms where the farming - - 
intensive as market conditions permitted, with an average crop are , : 
acres, the avet age wage made by the owners was Si.^.just a little:.. . 
half of local farm wages. 

Two't vjjcs of farming in Utah were cpiite successful whe: 
f »f the farm was sufficient : 

1. Farms of about 40 acres in which 5 to 7 acres were 
sugar beets. The yield of this crop was. in these farms, much A . . 
average for the country, while the price was approximately the >.»:::»• 
best economical results were obtained when the sugar beet bn- 
conducted mainly by the members of the family, and when it wu- 
with dairying or poultry keeping or both, Farms smaller than A. 
generally not successful. 

z. Farms of So acres or more under general farming, including; - 
tion of grain and livestock. 

The conclusion drawn was that with sugar beets the forty ,u: 
in that region was feasible, without the sugar lieets eighty acres 
the minimum size, of the farm. With lands at a reasonable price * 
should be successful on the basis of dairying, beef cattle, grain-. ex : . 
sized patches of sugar beets. 

During the last two years Prof. U. W. Clothier of the Farm Man - 
» Mfiee lias made a detailed analysis of the business of 547, farms u:: 
gat ion projects in Arizona. Forty of these farms were less than i : : 
area, averaging about 10 acres The average wage made by the i>a* ■ 
82 . 15 - 

'flic jo- acre group contained hj farms; the average wage :::■ 
the owners wa< *205. The 40-acre group contained 44 bum- 
owners made wages averaging Sj^O. 

Thus 1 ;o of these 54 ; farms were so small that their owner- ::u 
ges just about half those that a good farm labourer can comm 
region. These farms are too small for satisfactory results, i -c 
also loo high priced, the average for these groups of farms he:::. ' 
S50U an acre. 

The 40-acre group of farms contained 86 farms, whose oa: i T - : • 


U) Siv N>». Jib iilmvc. 
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.4. The 00- acre group made wages of ^45^. It is only in the 
p which contains 07 farms that the owners make wages equal 
; iMod farm labourer : X5S0. 

a her hand there were 44 farms in the survey averaging 475 acres. 
> made enough to pay ^ jx'r cent on their investments and have 
.ge salary of A few of the small farms did very well hut 

fruit and vegetable farms, hut mainly poultry and dairy eon- 
< poultry was more prominent oh the small farms and dairy cows 
r! ones. 

-e agreement in the ease of the I tali and Arizona surveys with 
hi- in all parts of the Kastern half of t he United States justifies 
■ m that farms of less than 40 acres are not advisable on any of the 
• >; t vts and that in irrigation enterprises So acres should he made 
. ■■ail si/e of farm. 

mg is to be as productive as oilier lines of business, the writer 
■ . it 500 acres is not too large a limit to set upon the area which 
hvidual is (K.*rmittcd to own under an irrigation project. 

Ruulation of the Association of Spanish Agriculturists for the Purchase, Sate 

and Leasing of Farms. - n -Utm ,/<• u a .jV »//«>.» ./.• n<>. -;s 

.!. M-clriti, Nuumbrr i<n5. 

wring the difficulties attendant upon the investment of capital in 
’U'idering also the want of an institution capable of supplying 
■ ii'iinicand analytical data on farmsin the market, the Association 
■•A Agriculturists lias founded a business office (Centro de contra 
: the use of its members ami subject to the following regulations : 


- * for the /mrc/mv. sale find leasing <>j farms. 

■ ! The Association of Spanish Agriculturists institutes a special 
the purchase, sale and leasing of fauns, for the exclusive benefit 
< ::ibers of the said Association and of the associations which he- 
collective members. 

‘ 11 The Association will present a tietailed list of the farms to be 
V ;'i <l accompanied by pliolographs and other documents which 
• : •■‘.I'ssary. it guarantees the trustworthiness of the data which 
v the offers, under the responsibility of the technical Professor of 
: it ion. 

III. The Association will keep two registers: One containing 
! farms for sale or lease, the other the requirements of intending 
In order to be inscribed in the first register, the applicant must 
the Vssoeiation or to one of the Associations belonging eollecti- 
*' '• Association ; lie must pay the fixed subscript ion of 100 pesetas 
V; to cover travelling and other expenses of the technical Pro- 
. i" his visit to the farm on sale, its identification, the photographs, 

- ‘he data supplied etc. The applicant must also present a request 

we control, together with an engagement to facilitate it, 
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The inscription in the requirements register takes place at t. 
of a member. 

Art. IV. - The technical Professor of the Association gu.,: , 
his signature, the accuracy of the data supplied as to the quality • 
the class of crops, the means of communication, the buildings ■ 
but not the acreage except when there exist plans proving th, 
the farm. The valuation of the farms is left exclusively to \ 

Art. V. — When the sale or lease has been effected, t\w < 
parties have no fee of any kind to pay, as the services of the 
are gratuitous. 

Art. VI — both offers and demands will be published in u. 
of the Association for the information of all its membrs. 

Art. YU. -Any doubt or unforeseen difficulty which mij ; 
the application of this Regulation will be settled by the board 
ciation. 


22 ] Labour Cost of Producing Maize in Ohio. — Goddard, i, h. ana 

in littll'!tn * i;, ('tut finuituitil /•. i/'< tjjk* n! Station, X<> 2ti0, pjt. * 

Ohio, >ri rlillnr idv 

The cost of labour in producing maize in Ohio is the l.-ig. 
item in the total cost. 

The data given in this report were obtained from farms - 
various parts of the State comprising 200 fields with a total arc. 
than 2000 acres. 

Tlit total labour required averages 48.18 man hours and -- 
hours ; and at 16 cents (8 r/.) j>er man hour and 8 cents (4^.) pc: : 
the total cost per acre is $12.14 vuryin^ from § q.(>2 in 1; 

west to S 12.4b in the Northwest, $ 1(1.28 in the Northeast and 
the Southeast. The cost of lalxmr in 34 municipalities average 
(() for common labourer and 4 } cents (1/10) for labourer^ a 

In many cases the crop yield per acre is not sufficient to p, 
single item of labour required to produce it, unless the lalxmr 
an extremely low rate. Within certain limits the labour cost ; 
less on large fields than on small ones. 

The cost of replanting, which is still a common custom, 1- : 
that of the first planting by machine. It would seem that a o 
amount of the hand lalxmr especially in cultivating could be n 
machine work. The cost of harvesting is more than one third " 
labour cost, so that a great saving is effected by grazing the cep 

224 - Economics of Apple Orcharding in the Pacific Northwest — Ja • 

Vicki K A in t Wjmi . i cnadtural ColUxc Experiment Station, liuUt fi k '< • 

Ctin-al/is. (»rn»i»n. Jiim- f ■ j r ^ 

i'*or the past four years the Division of Horticulture of d: 
Agricultural College Kxperiment Station has been conducting inw 
denting with the cost of fruit production in the Pacific North \\ ■ 
have entailed the study of a thousand orchards situated in tb 
Oregon, Washington Idaho and the Province of British Column 
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.:cs are taken from farms which have at least two- thirds of their 
-..ge devoted to orchard and at least two-thirds of this orchard 
■ apples. 

i>t part of the Bulletin the writers have collected in numerous 
. ; -ults of their calculations on the costs ot production of apples, 
expenses under four principal heads, namely growing costs 
't s. overhead costs (interest, taxes, depreciation), storage and 

.. -e results the most important are given here. 

't of starting an orchard, that is clearing the laud and planting 
:no, averages in the racitic Xorth-wcst S nj.Nj. This amount 
oies considerably according to ty j >e* of soil labour conditions etc. 

: clearing may range from S 50 to s juo per acre. 

-M of maintenance and development of the young oiehaul are as 

: \Hlli trees i tu % years n]il 

4 to s 
• (> to 7 

<• Minis be divided into groups according to the number of horses 
:: ‘.hem. namely or 4. the results set forth in table I an- obtained, 

T\hi,k I. — Cos! oj /iroiJih'liiiH tu cur Ji tig t<> h>>rst‘ n nils, 

a i-.- 1 

.. i "f hi»rx.*s 

•’.s.v 'ize of oreh.’inl, :ien-* ;<» 

: cot of prcxlnction. § )K-r aele 

of ovi.rheiul charges. ... 

of han<]liu.!4 crop p*os 

"f sellini'. warihoiwe am! 

storage .***. ;<> 

. Total . , . 15.: 4 1 1 

these results the writers draw the conclusion that there are too 
•e> used in all average orchards. 

lia r series of tables the orchards are classed according to acreage 
age of the trees and the costs of production arc given for each 
■are and per bushel box of apples 

M nf production, in general, diminishes as the size of the orchard 
The exception to this rule are due to the fact that for each 
'•rc is ail optimum limit set by the natural and economical con- 
' die region and that the costs of production are lowest where the 
: riie orchard approaches more closely to this optimum limit, 
liters discuss next, always from the economic point of view', the 
questions : choice of variety ; method of judging the production 
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Tabu-: II The cost >>t Production <>j Apples. 


IVr Ai-tca-.'f lv 




H 1 

— tr. 

IP 



i p- r 
«UTC 

$ I**.t $ ja-r 

am- airr 

S I*er 

S fief 

Ik ix 

$ |*I 

S X 

Cl;e.-; I tin<|* r is am-s 

iv* 10.85 

74.tS 7I.O9 

i.y*.i2 

0.2723 

O.491 1 

• II: i j to . :ur* ■ . 

*5* 35 03 

71.50 6.| a>7 

*72-10 

O 221 1 

O.4525 

» III : j 6 to v-> * 

•*5 20, n 

43- !3 

109.1s 

O.2832 

f M57 2 

. IV.-iV.T5- - 

77 In- IN 

i'.t.ol 3/.82 

9.5-oo 

0.2.{88 

0.51 if.*i 

Total, <>r< hart <> lo > y« ai» 






avrragr 

12-* -10.7 1 

57X3 53- !■ s 

140.02 

n.25<*l 

,, -l 77' 1 

( in li.tf-is i‘> to i.i vimI ■; 






CI;»s-> I 

225 52.03 

1 00/19 95.34 

257.06 

O.2312 

0.4875 

Cla II 

- 3-v \<> 

157.53 50.32 

235.II 

o-i.VH 

0.4 so: 

Class Hi 

l s> *1 7; 

' s 5 sO 52.31 

l‘.'9. <4 

0. IOS9 

'•*•45 5 .5 

Total .inluirils !u t<* i • . 

2 <3 

1 In. 70 0>.V* 

220.5.3 

0.1782 

(>•175. 

Total tin hauls U t*. i >• 






voir* avi-ray 

170.5 35.75 

S3. 90 oi.n*i 

l So. 7 2 

u.2 1 73 

'•4757 


of Ur* orchard: treatment of Ur* trees; intercropping with veget.M 
fruit etc. : pasturing pigs dairying (exj>eriiiienls drawn in: 
practice) and poultry keeping in connection with orchards , 
tillage, pruning, feitilizing, spraying etc. ; marketing of produo 
incut of a bureau of Statistics and of a fruit grower’s Protect i\ i 
utilization of low grade apples. 

The second part of the Pullet in contains some complete ax', 
reports furnished hy orcluirdists on the cost of production and <■: 
manic results ol a certain number of orchards under vai i< o . 
soil and topographic conditions. 

225 The Problem of the Sale of Agricultural Products in the United 

Connection with Economy in Farming, cakuk, t x. in n- ( 

.V M’i- ihil < •' H:t I'mitil S x.Y', i ! -m !>i Annual Si.". 1 

Tt-xas, 3 i] i, {ig. ri ii. KotnUlia, \V. \ a., Jmu //», 

In a coinnumicatioii made to the ph National Congress < ■: ‘ 
of the failed States, the writer tirst drew attention to the fact 
blein of increasing the supply of agricultural products in tlx 
dependent upon the inducement in the way of profit that tlx : 
for enlarging his enterprise, and that with the intensification 1 ' 
of cultivation, t his profit can only be obtained by increasing ' 
the products, or decreasing the cost of the methods of product!' 
The wriler then explained the economic problem of the sale <>; .. 
products and the purchase of the raw materials necessary in x 
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:Si 

- the conditions at present obtaining in the United States, thcgroat 
produce for farmers one of the best means of inci easing or de- 
fectively the price of the products sold and the cost of those 
The writer remarks in this connection that, the productive 
; , h American agriculture is always inclining in its attempts to 
a hat sized farm lias the greatest productive power, is the small 
, : will occupy the full working time of an average farm family 

: ;<ed with the best tools and team force. In horticulture t his will 
n of to acres; in general hay and grain farming, a farm of about 
in pasturage it will take a larger number of acres. In the grain 
; n k region 40 and So acres farms and the big bonanza farms 
to disappear, while the concentration of such farming is taking 
.:111s of front i(k> to 200 acres. The small farm possesses, from a 
■ Midpoint, the greatest productive capacity, as the farmers family 
- • . ■ working unit, and this obliges the owners of larger farms to 
•-.a mi the other hand this type of 1.11 in is rather inefficient in 
power ; here is where cooperation conies in, a laige number of 
. A-ieut. producing units unite to bum a huger and mme elHcienl 
. unit . 

i ,v{ fact cxerciees considerable influence upon all fanning eco- 
: *he different degree of difficulty presented bv the sale of various 

• products in proportion to the area that can l>e used for their 
; a iii the above-mentioned small 1 arms, leads to important eon- 
!■- : the abandonment of all agricultural specialities, the sale oi 
:i --piires more efficient bargaining rapacity and a more complete 

ill organisation; and lire cultivation of 'staple crops that arc less 

• seli. 

> tendency towards the cultivation of staple crops on the small 
; a: direct contradiction to what ought logically to be practised, viz 

.‘.iag of sjiceial crops which can make better use of its more intense 

■ :w capacity. One symptom of this tendency which is due to tin* 

: ■ «t her more important economic factors, is the gradual migration 

■ .'■ it belt towards the virgin soil. The centre of winter wheat pro 
;■■■ n.»w in Kansas and the centre of spring wheat production in 

. Lfv but this migration will probably continue until most of the 
■' bv.it is produced beyond the Canadian border. The same tendency 
• a itself in the westward migration of the cattle producing area. 

1 "\vs the necessity for small farmers of : I) growing higher-priced 
- which will be the more ditlieult to sell the smaller the quantity 
market ; 2) cooperating, so as to oppose the capitalist farmer by 
1 a commercial organisation which they did not individually 

■ phenomenon of monoculture in the cotton zone is, according to 
•' 1 a used by the difficulties which the farmer has hitherto coconut 

" * sile of the other crops he could produce. This uncertainty 

> version to new crops will doubt les continue until 1 he farmer has 
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recourse to cooperative organisations which will supply him with ... 
of conquering the markets. 

The writer then deals with the importance of an organic: 
purpose of obtaining the principal means of production: eapiu • , 
the importance is continually increasing, seeing that America: 
is based on economy of labour ; he further remarks that if th< 
not solved, especially as regards those farmers not yet possessing : .. . 
necessary for agricultural undertakings iti America, farming in th 
will be beyond the means of any but capitalists. 

In conclusion, Dr Carver speaks of the disastrous effect < : 
upon tiie development of rural communities, and once more > • 
cultural organisation in all its forms, as the means of preventing ;; 
forms of social economy from depriving rural communities .. 
proves they would logically do), of all that serves to beautify, 
render dignified the life of the tiller of the soil. 

A Critical Study of the Methods ol Valuation. — chikrk\ Rrwu. ■ 

v-nU.i itd'ji hi-.'.t .pier/ t Jti’li Archilttti Italiani, Year XXX, Part r • 

Part ty, pp. io«i ^ro; Part 2n, pp. .5:9-134: Pait :i, pp. 3 |:-UV. Part . 

, Am'iM-lKvrnilH-r 1 •< 1 5. 

The eriticism made by Prof. Aereboe (1) of the two anab 
of valuing land, the one based on the returns, and the other *:■ ■■ • 
pital value, and his proposal that recourse should be had to th«- c • 
system, liave given an opportunity for renewed discussions in*... 
partisans of the synthetic-comparative (so-called “empirical"; 
the upholders of analytic (or “ rational ’’) valuation. 

In his article, the writer has undertaken to show the i.i--. 
giving to the analytic method the first place among the scheme 
lion, as being the one which, especially during periods of cli-v t . 
tile land market, is capable of rendering signal service. 

After having pointed out the deficiencies of Aerebtv- 
statistical method from the thoretical stand-point, the writer r . ... - 
practical application of this system in Italy. Me bases his iv;.; - 

the organisation devised by the partisans of this method whir',; 

</) An exact classification of the land in each of t lie given " 
be valued. 

h) The systematic registration of the sale and purchase i " 
ing into consideration the class to which the land which is the * 
the contract belongs. 

c) The systematic elaboration of the collected data am: * - 
mination of the average unit prices of each class, 

d) A determination of the coefficients to be applied t<> : 
unit prices, in order to make allowance for sip h factors as : - 
of the land, means of communication etc. 

The writer draws the following conclusions: 

(i)Cp. Pruimsils f, ir Ktfnim « f the Valuation System Rased mi l he I : • 
i'f the Soil. />. M.inli 1014, No. :js. 
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.. empirico-statisticul method of valuation is quite impi.wtie 
w iiiii to the special conditions of landed property in that conn 
•o the fact that such a system would necessitate the mention of 
>.,t ons which it would not he to the interest of any entu 
• ; ..tioii to establish. 

oi from this great objection, and supposing that the necessary 
..-I u' id be established in a suitable manner, the tiual result of 
statistical method, namely the istimutiou of the value, would 
: i such errors of valuation as occur in the use of other 
\u\V of the fact that the pejsonal judgment of the appraiser 
. n important part in this method, both in the elal>oiation 
iud in the comparative estimation. 

.<■ empirico-statistical niethoil. which only gives one factor, 
.dapted, like the analytic system, to the objects ill view in 
- i landed property, and still less to such matters as the 
. < in and loans on real piopeity. 
method of anah tieal valuation at present hugely adopted in 
therefore not be Condemned, nor even regal ded .e- oigamcally 
iply because its application pusenN practical dillieulin-- which 
■ nee of error to the unexperienced. 


AGRICULTURAL IN 1 rt'STRIKS. 
a the Indian Rice Beer Ferment, it' um^.-vc m . n ’ uw: \\y\k.c s., 

;■ /'• !>»wt ■ I ... . \ ..| n, 

c; a«-. c.ikiuis. t n >» i i 

h e " (known also as nau-.i:-.!, i.nm t r it l-nt! according to the 
of India! is 1 he ferment ««i eultuie aititiciallv prepar'd bn 
.tare of Hindu lice beer i /vtA.oh and td the lieespiiit dislillcd 
It contains mueoiinae capable of converting rice stnu li and 
A yeasts. Rosea relies have been carried out on its preparation, 
.aid action with a \ icw to the Government control oj its 
■e olid sale. 

■•aielies were directly concerned with the delenuiiiation oj : 
.he vjK-cics of micro-organisms picM/nl in the various samples of 
i he physiological activity of then- micro oigani>m- in relation 
aehautying power and alcnlud production; ;) the function oi 
' dances ad<led to the ferment, c. roots, stems or leaves ol 
- ; .{) the reciprocal relationship between beuelicial and dclii- 
niMns found in the hakim r or easily introduced during its use ; 
-ii o 1 it v of acquiring a Millieieiil knowledge of the fermentation 
e to be able to instruct the manufacturers in belter and more 
'hods of making this ferment. 

tliod practised by the natives consists in making a thick 
around rice with water to which is added small quantities ol 
• oots, leaves or stems of certain plants and condiments. This 



BR i:\VINO 


284 


paste is made into small cakes or balls which are then dusted ov : 
powder of old cakes. They are kept in a dark place for 3 or ; ; 
which they are dried in the sun and stored in a dry place until : 
use. This method or preparation is varied in different regions ). 
lion of various plants or condiments, sometimes smoke dried ai. ; 
before mixing with the rice paste. In making the beer the 
bukhar is added to the half cooked rice at the rate of 1 part per . 
mixture is then put into baskets for 24 hours, during which \ 
penetrates the mass and begins the saccharification of the : 
then placed in earthenware vessels with water and fermented , ■ 
The liquid is then filtered and may be used as pachwai (rice ■ - 
the distillation of alcohol. 

Several samples of bukhar from various sources have bee:: 
to biological analvMs, making cultures on ammonium nitrate 
composition was found to be as follows : 

1. Khi /•;<" 1 ■■■/ i< .Chrza*>/t:jO Vi:.' 

/>, ik. i! nun 
I’t an till inn 
I i.s «-f 

K..111 lii Msn-r )'uuu, l 

/, \ j»uiiar<<r.s 

.!%/•:». :ilns tu.tr 

l'unilia i! % j 

IhiHMUnm M.ak - 

Yr.i'l . . \ 

1. Cluilu—a \l:U >r J'himti 


j i-jia ii -> I f y. .1-1 

I’.il.v-'iii ...... M;ti r f'r.inui - iliuivltnt 

’ -)ni.i«- «'l yr.i-t • nuiin nm-. I’nluni! 

Iv.iuu.ih.it \hu r J'mniii ahmuLlilt 

A •/•if'. ml mntuii'H-. 

S>> yca-tr. 

7. Immiv.i M:n r J'niuni ■ al>nt«lant 


l>. non 

/iV=, 

Viarl 

■> Sainhalpur ...... Mi u » i'l.m i; 

YiaM 

Cultures of the same kinds of hdklnir were also made on on a 
and in addition to mucurineae, species of bacteria in limited 
were obtained from the samples from Ranchi, Ualusore and \ 
Some of these samples also showed the presence of . 1 spiral! us wC. ; 
which is injurious to saccharifying species. 

To determine the saccharifying power of the various kind- 
I gr. of each sample was inoculated into 100 gr. lots of steam- 
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,i ;o°C. for 4 day? after which the sugar content wa- determined 
dilution. The results were as follows: 

K.liuulul . ; 

lUrjcdm-. . . 

1 Kimk.i l j } 

K>d >l.i|uir l.S t 

Cue '* koji ” ferment from Japanese rice beer has a much stronger 
ae power than the samples of Indian bjkiutr. Tile funner 
: .( practically pure culture of . l.s/v/g/ 7 /ms fb v:ar (Ahlburg) Cohn. 

, ::ee grains. 

.. , nit iircs of a certain number of t lie fungi were sown in i per cent 
;tiuiis and incubated at jo" C. The number of days iv<]uiicd 
mplete disappearance of the siareh was as follows : 

after s <l.i>s 1/ ii < -. i ;»•> ,itur 

, 17 Muifi Phiu;:t l ‘Unit ]in-mt 

\f.nul:.i ... 1 .<lto . <l.i \s. 

• -accharification experiment with tile same specie** ami with 
■m-d rice grains showed the superiority of .Is/'tVi'/.'/.o tbv:m\ 

■ allowed that the intensity ot growth and lienee ot saeehat'ilying 
i lie various species of fungi in lice depends largely on the condi- 
li-mperature. humidity and aeration. It is therefore of great im 
■>i know the optimum conditions for each species and to main 
:a during the process of saccharification. 

Id ermine the fenuentative power of Indian hik! i,tr. lots ot mo gis. 
rice were inoculated with samples ot 1.5 gr. ol I nihility from tour 
Miurces. The mixtures weie incubated at Jo" C. in Cottonwool 
■d bottles for j.j. hours aftei wliieh °f water was added to 

*:<■ and the cultures incubated for a fuither pciiod of 5 days at 
\ further addition of 150 ee. <>1 water was made and the whole 
*heii distilled. The esults were as iollmvs: 


ou.mtily 


Ou.m 111 1 

liijni.l iliaill- l 

;.l :-<"C 

pm- ul. 

io, ec 

•MjOl 

fil.O t 

100 

O.065 

5 , 5-3 

So ” 

0.050 

AO -5 

05 " 

O.086 

46.1 


« ' T cultural and fermentation experiments were carried out to de- 
’ he part played by the vegetable matter added to the hdkhar by 
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The result- of these experiments lead to the following c<- 
i) These materials are of no value as inoculu. 

'3 After the addition of these materials the colonies of ve- 

in the hdkhur become more numerous and more vigorous so ti: 
lime the starch is transformed into sugar, the yeasts are eu-:i 
predominate over the harmful bacteria present in the rice. 

•j The-e material- are also directly injurious to the dew' 
bacteria in the ha/Juir, but the function of these materials both 
the yeasts and as an antiseptic is conlined t<i the f>t ikhar and 
extend to ihe fermentation of the liquid, the quantities added 
small to be effective in the wet rice or in the rice beer. 

.\) These materials appear to have no direct effect on the - 
flavour of the beer. 

A further experiment shows the fermentative action of van 
of hdUutr prepared in the laboratory, made up of comhinalioi 
cultures ul the fungi with a strain of yea^t. The best re-ults we:< 
with a mixture of 1 s/wgiV/z/s On:,u and Siiu'futmwyciy m 
i-olated from luifcli tr from Kiiasi. 

The principle conclusion of these investigations is that the s;- 
of piwfin id is not so much due to the absence of efficient aiml- 
as to that of good types of sacehammyccles. 

Id>r this reason the brewer i- recommended to make use of 1 
wash from his own vats to inoculate the rice previously sacelia: 
the hdfihitr ferments or failing this to obtain a separate slipph 
from a reliable source. 

* 2JS The Sugar Industry of the Philippines Islands, hints, c \v. sn: 

ni'l, Unir.iu III .\”!iiultuo\ M.mil.ii in 1 r, i ■ tyunut • ,nui ' Vi .o: 

V»*J. !,\\ Vi ». I ,, ]||< ;<■•: OlltilH. XhumiImI 1 - f ] >. 

The production of sugar in the Philippine-' tor the year iota 
to Jy* moo long tons mo-1 of which was ma.de int< 1 the molas-i. 
muscovado sugar and sold as ” bayuti " or “ nut ” sugar, “ pi!- : 
and " paimcha ” sugar. 

Payon'' or " mat ” sugar is packed in “ hay ones” or p 
bags, hence its name The juice is simply clarilkd by the add. 
small quantity of lime and concentiated in a battery of irnnki' 
cooling a pulverised yellow r* r dark product is secured. 

Pilnn ” sugar lakes its designation from the name of the i < 
earthenware jar in which it is made. Kacli jar has a capacity • 
3 So lbs. of crude sugar and is provided w ith a hole about j indie- iv 
at ihe bottom, through w hie h the nvdasses drain away. The rehni' 
begins before the sugar is removed from the cart hern jars. A 1 
is applied to the top and kept saturated with water which assist- e 
away the molasses adhering to the crystals. The jars are then 1 : 
the white upper portion of the lump is dissolved. clarified with n i 
white of egg ami finally rc-crystallised during constant stirring. Ti 
are often fairly white in colour and polarise over oq per cent. 

” Paunch a " sugar is made by moulding the heavy mas.-o ■ 
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:1 cakes when it has nearly cm tied . Coconut shells are ofu*u used 
I he clarification and evaporation is identical with the processes 
c “ pilou ” and “bawn*' sugars. It is largely used by the 
Inline consumption, and during T014 more than > tons of 

were consumed locally. 

.U»n a sugar refinery has been established using the local sugars, 
it tu runout JS tons of finished sugar per day. there are also 
cl.i-> centrifugal factories for producing test sugar. 

; ne is grown throughout tlte inlands but there still remain vast 
- in my of which produce only a single crop of rice each \ear or 


;■ . fibre Industry of Mauritius. — Sim ki>u i, f. a in i>>- «>»!»•.< m a^uu! 

:’o. !'.u'Jtt:n No 5. pp. 1 i*. Mauritius 0,1s. 

-'bre industry is. after sugar, the most important agricultural 
: tile colony of Mauritius. The " Cieole aloe” {/rioiMca 
a/z./jM) and the "Malg.ichc aloe’ {l : nnr<h'<i rj^<uiU \ 0 are the 
a fibre plants; it is estimated that they cover aboul Jo otto at 
■r it ia».p; acre). There are a bn some l 500 arpeuts tliat have 
*.ol in the Creole variety, .leave var. s/vr/.fJM (sisal) was 

<• ! during FjovlOlo; it is estimated that there ale i>u -5 arpeuts 
.% i 1 1 1 sisal in the colony These plantations reijuire greater care, 
■v stages, than do plantations of 'Creole aloes”, 
mg leaves is usually carried out by task work. The cutters are 
■ :c average at the rate of 1 1 b, d per 100 packets, and it is generally 
: d tlian one packet of leaves contains from 1 - 1 s leaves ami piodiices 
:-ceu fibre, and 0.175 kilt» of dry fibre. The aloes are usually cut every 
the number of leaves taken off at each cutting varies greatly with 
’drt <md with ihe age of the plants, 
a figures collected at various factories, it apperas that an average 
. leaves of Creole aloes will ]>roduee one ton of dry fibre. This 
iverage fibre recovery of nearly J.} per cent on the weight of 
Wet fibre gives an average yield of from 1 1> to iS per cent. In 
:e were 2 factories in operation, of which 25 were situated in the 
idver district. Their average output is 55 tons of dry fibre with a 
1 of 50 and a maximum of 100 tons. 

grattes” (fibre scraping machines} are manufactured in the machine 
the Colony and cost from £r.| to CiN each. They are capable ol 
1 ]tJ ton of dry fibre ]H*r gratte, j>cr diem, and are fed by hand 
■:»-d in series, being driven by steam or suction gas engines. At the 
Of tlierc were 11 suction gas engines with a brake horse power 
i I ' >111 IN to 40. 

Government of tlu k Island of Mauritius has taken in hand the matter 
any for fibre production and is installing in the black River 
’ ( new Corona Automatic Decorticating Machine with a view to 
dug whether reduction in the costs of production cannot be effected, 
dr annual report of the President of the Chamber of Agriculture for 
stated that the cost of production per ton of dry fibre approx- 
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imated £i r .15.0 where water is employed, and £14 where steam i> 
Koval Commissioners in 1909 obtained figures varying from i : 
per ton. The costs of production were carefully enquired into dm 
The transport of the leaves is naturally a very important item, 
in tlie following table are given the data obtained in the differed 
according to the machines used ; the effect of distance upon tlu- ■ 
cost of the raw material has also been taken into account. 

Tlie difficulty of finding “gratteurs” to feed the "gratter’ 
use of an automatic feeder increasingly necessary, and a small 
feeding inneliine is being constantly enquired for, in order to :■ 
cost of production still further. 

. l.r/sov ( W <>l Proihu / <>u <>f i)rv I’i^rr. 


i i. i . .i. t .. t -. £ 


Cutting !>• i\ « s . . . . 
Trarmpi rt of lravts to 

fiutojy 

Fen linn Irave- to 

«r.itUs 

t Seating . 

Skins lor ^lovis for 

urattrtirs 

Ki-mov.i! of r«sii|u<* 

I'm. I, • il ;m<l at Ini 



Transmit of t.rern tilirt- 
to l«asin* ... 

Soap ....... 

\Va?liinn 

Drying 

Itrushitig 

Haling 

Tratisjxjrl to I’ort-I/nns 
Mfccellammis 


l => o to 2 

« «• 

- U ! 


I O to 2 O O 1 


.t •• 
1 ; 1 


1 

i ■* 


Total . i!n o o to 12 S o u 


The exportation of fibre from Mauritius reached its maximum 
being 4105.3 metric tons In iqpj. it was 2012 tons. From inu- 
tile average export was 2134.4 metric tons and its average yearly \ 
*45 
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; >try is worked on very small capital and therefore* it docs not 
. might be expected, considering the suitability of soil and cli- 
witler plantings, the centralisation of factory work would 
.iiid it would pay to erect an up-to-date factory of which the 
Kited at £3 000 to £3 500. The cost of planting and bringing 
.-.iring, including expenses of supervision might be estimated at 
for areas of iou acres or upwards. 

: to establish for Mauritius fibre a reputation in the world’s 
uliug of fibre according to length, colour and strength should 
, r attention. 

Canned Fruits Industry in California, United States. — Bkntxy.c. u. m .•«/«> 
:hi S.M.V >.<< ll-.ntit'ukuh, Yol. IV, No. S, jtp. u*i p*S. S.ur.iru uto 

: l 

, :iter mentions the fruits that are of chief importance to the 
]w>uy in California. The following is a brief summary. 

> - Xt'iiloa'n pippins are the best and the greater part of the 

■ miied annually in California consists of this variety. They are 
• up in large tins for hotels and pie bakers, peeled, cored and quar- 
iv for use. A limited quantity is packed in smaller tins for use 
ui'-s, the undersized fruit is largely used for the pie grade, and the 
: ::iv paid is from Sio to St z ]x*r ton. The apples for canning 
Koine largely from Sonoma, Santa Clara and Santa Cruz counties, 
vs. Harlldt pears are in great demand and eauners use ordinarily 

■ •00 tons per annum. 

price ranges from S30 to S40 per ton, sometimes in years of light 
mug to higher figures. Canners require the fruits to be free 
> .md worms and not less than in. in diameter. In preparation 
i- peeled, halved and cored, and is graded over and worked up 
>. h>r it is belter when picked before ripening. This variety seems 
•f the grower the best results for years to come, for it arrives in 

■ iitioii and is in great demand on the market being much liked also 
u parers of dried fruit. 

Nuts. - - The Royal, Blenheim and linn shirk varieties give the best 
In a normal season, 20 000 tons are canned. The average price 
i-l live years at the cannery has been £30 per ton. bruit of good 
a clear skin, golden colour and linn texture is desired, As a rule, 
are canned un peeled, as the skin gives a peculiar flavour, and 

■ 1 he calmer is very particular about apricots being free from fungus 
Vmish. The Moorpark variety which is much prized for its flavour, 
disadvantage of ripening unevenly, 

ui;s. — -The calmer wants a peach of golden colour, of good size, 
ical, without colour at the pit, and with a small pit. l'or these 
A tile freestone varieties he prefers the Muir and the Lovell. 
r usually command a higher price than the other freestone varie 
! -ugh it ripens in late August, when the canner is overtaxed with 
: idles of fruit. If a peach similar to the Lovell could be developed 
m July, or in the middle of September, it would be in high favour. 
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About 2.\ ooo ton.'* art- canned annually with prices of about s>j 
for Lovell, an<l $17.50 for other varieties, like the Muir and /. 
ford. Other varieties which may do well for shipping purpose* 
under, Hale Hath', M -.try’s Choice and PiojueP Late , are not 
canning. 

In spite of the increased difficulty and expense of remov: 
yellow clings are the mod. desirable of all Californian canned. : 
more of the-e are canned, than of any other variety. DitTeo ’ 
have been propagated from the original Lenuot (tins', so that • 
gets an almost continuous seasim from late July to late Scptem''- ■ 
ing with 'I'usc an*. Or.tnve, Me Kail!, Sillers and Phillips and l. 
Laic Lew clings. The erst and the two last are the most poj 
average |>rice for Phillips and / u^eans is about S .>5 per ton, ;o. 
varieties Sgo. As with the freestone peaches, the clings are g; 
ed. halved and pitted. About >5 ono tons are used annually i< 
The White Heath ('lutes were formerly quite popular, but did lm- 
enough to suit the canuers. while hcm./c’s Late, which was grow 
scale, was not satisfactory to the consumers. A good white c\ - 
Kerilt, if it ripened in September, would fetch a higher price than ‘ 
cling". About qoo tons are, at present, used for canning. 

Pi.ums. Lee plains, (ireenyare, ( >>dJ.en l>r<*p plums ;r 
varieties are used to a limited extent for canning ; about 2500 b’ !i ' 
annually and the price is usually from Si 5 to Sgo per ton. T‘ 
merely stemmed, graded and washed and is jiackcd whole willi> • 
or jiitting. buyers object to the coloured varieties, as they di- 
syrup. 

Cherries. About 1 goo tons of Ryal Anne and white v.c 
used annually for canning and probably about -J50 tons (if blue!: 
The average juice of the former is from 5 cents to 0 cents per j>< 
the latter only fetch about ; 1 .. cents or 4 cents j)er j)ound. 
demands a clear transparent syrup, and for this reason black il- 
h“ss used for canning. Royal Anne cherries, when grown in ' 
are waxy and white and therefore are the most prized. The giv ;‘ 
her come from the north central counties of California and are ;• 
shippers and by jiackers in Maraschino, as well as by canuers. 

(iKAi’E. The Muscat, or raisin grajie. is canned to a limi’ ■ 
about 1000 tons are used annually at a price of about .Sr 2 to Si ' 

Hurries. blackberries are uwd extensively by canners, 
tons being tinned annually. The Mammoth and Ln.ctou vaiiei: 
most common and fetch about S}<> j)er ton. I ; ar better results .0 
with Loganberries (a hybrid between the blackberry and raspb. 
juice of these fruits ranges from *55 to S 75 jier ton ; they are ;• 
vottr in the fresh fruit market, as well as with the canner an*! 1 
of dried fruit. Canuers use about 750 tuns; the Phen<viteu<il var. 
to be preferred. I11 the dried form, loganberries are likely t 
the dried rasjiberries. they sell for some 2 ; cents to 25 cents per p* 

The canning industry has not yet found a variety of straw 
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.tf sufficiently firm texture and high colour. Tin* varieties 
jown are more suitable lor jams and jellies than tor preserves 
of the Alviso and bauta Clara districts lias become too small 
■■-faction to the caniier, or consumer. These varieties ordinal ily 
to S 70 per ton, while the (V.rr/y, Wilson and other similar 
■.w 11 in Oregon bring Sloo pci ton. being more hardy and better 
g. About Soo tons are used by eanners and preservers, but a 
r quantity could be employed of better varieties, The Cuthkft 
, varieties of raspberries are commonly grown: eanueis 
tons annually, but more would be used if prices were nearer 
..crept able to growers in 1 hvgon and Washington, 
berries are used to a limited extent for jams and jellies. If 
nglish gooseberry grown in Oregon were produced in California, 
■eld pay a high price. 

a-, a small white tig of good quality is grown which is canned to 
Me extent ; there would seem to be an opportunity for develop- 
, .ilib vr nia . 

let hod generally employed in the cunning industry is as follows: 
:uit. properly prepared, is put into the can tul hoc ; sugar syrup 
hoi. merely for flavouring, ami the can is hermetically sealed and 
by heat. 

T!h Cause of the Loss of Nutritive Efficiency of Heated Milk. Me com ru, i- v. 

,.0. Makoi . <I,aIm,iI« ' fy <<1 Acm iilliir.il Ch»mi-tt> of Uu- 1 ?it\ • 1 -■ l \ »-t 
-5 in /;.« II:-!- u.il Vo). XNtM. X. . i, pp. , M ; 

M.l . VuviiiiU r, 0.1- 

:der to learn what factor is involved in the loss of ellkienev of 
.: g heating, a series of feeding ex]>erimeuts was made in which a 
■,'lishei! rice (previsoudy heated at is lbs. pressure in an auto 
m in varying amounts, butler fat . and a salt mixture, was supple 
cli heated preparations from milk as follows : 

. u-in Hvliielllllc in h.i'i ti- 1 it i( .wtieyi. luutni in.iutntl.iit-. 

• ’>» i* 1 nil u Ilk'll tlk r;t-i ill .ui>! .ill Jim: in hail liu n irinovnl . 1 k > x1t r i -is hour-. 

. ' fhcatvil in uulnrtuvil. 

ai'ilowing conclusions were reached : 

Skim milk jiowder which lias been w et and long healed in a double 
heated for a period of one hour in an autoclave at is |xutwN’ 
a" longer supports growth as does the unheated product. When 
’ilk powder al*. Joses its property of supplementing certain ra- 
■• U]j of p dished rice, plus salts ad butter fat ; i. r.. rations whir]) 
-"th protein and water-soluble accessory to make Ihom Mipport 

Wheat embryo, which is as efficient as milkjiowdrrinsiipplemcnt- 
in.e rations, can be heated for one hour in an autoclave at 
pressure without manifesting anc deteriojal ion in this respect 
■ -ilk. 

♦Skim milk from which the casein has been removed (whey) 
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can be heated in an autoclave at 15 pounds’ pressure for one hour . : - 
noticeable loss of its nutritive properties. It still supplies t..r* ‘ 

soluble accessory in active form. 

4. Whs-V from which the albumin has been removed by o - 
can he kept at the ladling temperature for six hours without any 
atile lo’-'S in its activity as far as the water-soluble accessory is <■ 

Also lacto>c vvliieh has been heated in an aiitoelive for one ];■ :: . 
jjoimdT prepare, still behaves as does the unheated product in - ... 

to rations the water-soluble accessory. 

5. I Teat ini; casein in a moist condition for one hour in an y 

at 15 |>oundV pressure destroys its biological value as a complete -v- 

(>. Healed casein >1 heated milk powder are shown to ha\ r . 
any toxicity. The deterioration is due to a loss of value of tL- ** ■, 
fraction of tlic ration thiough changes wrought in the casein. 

Researches on the Proteolytic Action of Lactic Ferments. — Gumnm' 

in ,V!t itrilii I\‘:nlr . I « i </t i f.imt i, S tries V<> 1 . XXVI, NVi. in, pp. 47- 

Dcivinbt r 7. i -.i v 

111 a previous paper {Rcmiiconti dell’ Istituto lombardo di sa. ■. 
tcrc, 1007, p. 047; i<ioS, p. 122) the writer in describing a type ui ; i-> 
net producing bacteria isolated from the cows udder, gave the dr."; t -\ 
of a laetie ferment showing proteolytic action only in milk and ; 
gelatin cultures. In a later paper {Rcmiiconti della R. Accademiu dci / - 
I r * 1 o , p, 150) a second example is given in describing a type of acid : 
producing coccus isolated from cheese. Tlius the inability to 1 i<p;vh 
latincisa sufficient criterion of the absence of peptonising action ia , 
laetie organism on the casein of cheese. It is shown that this didm 
behaviour is not attributable to a difference in the proteolytic en/\::.v 
ing on the gelatin and that acting 011 the casein. If some drops <>i .. 
nised lactic culture of these bacteria are added to sterile gelatine ; v 
for several hours at ordinary temperatures or even in ice, the gelatin b >. 
tied, thus proving the peptonising action of the proteolytic enzvnic : 
lactoculturc 

The writer at lirst considered that this difference in behavi- n 
due to the fact that the gelatin was not sufficiently favourable to the 
1 opulent of the bacteiia, but other types of lacto-easeolvtic ft-r::: 
were found to be unable to liquefy gelatine though they grew v:y : 
in it. Another interpretation was therefore necessary. 

The researches carried out with this object are summarised as f< •'.!■ ■■■'■■ 

The influence of the substratum on the proteolytic activity ■ ■: 
ferments is coufirnicd. It is particularly obvious in comparing 1 !:<*>- 
viour of certain lactic ferments in gelatine and milk culture. Tin:- ‘ 
the milk become* peptnnised, the gelatine is uot liquefied, though the ' 
lytic enzymes of milk show peptonising action on gelatine. This 
of the medium is also seen in comparing the behaviour of the lactic v::::- 
in liquid milk and ill solid agarniilk cultures. It follows that the c.r*- 
action of certain lactic ferments is uncertain owing to* indefinable c.oc- 
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impendent on changes taking place iu the milk Ivtoie, din ing 
.nation in the laboratory. 

, ,-ntage of soluble albuminoids peptones) iu milk is one of the 
v uncertain activity of the caveolytic activity of the lactic ter- 
i.d’v in the case of retailed milk. By analogy it may he infer- 
iiiability of certain lacto-eascolytie ferments to liquefy uutii 
■ j- due to the soluble albuminoids ; peptones) that they contain, 
the stimulus producing the proteolytic enzymes m certain lac- 
. . j* subordinate to the necessity of producing soluble nitrogen 
. •) needs. When the soluble nitrogen is already piesent iu sufli- 
g in the medium, the dissolving enzyme is no longer necessary, 
er may be the correct explanation, it is certain that to judge the 
au-r of a lactic ferment both gelatine and milk cultures are 
1 Apeiiments should be made with various quantities of milk, 
.. count particularly the differences there may he between fresh 
■:< ial milk, especially with regard to the percentage of soluble 
- due to bacterial and enzyme action. 

: : jig the previous results obtained by the writer {RtiiJiioufi ddht 
/ i:i f.iiu'ct, 1015. - j.p- on the iiillueuee of temperature on 
.tie action of lactic ferments, it is obvious what precautions are 
‘ .do? c t he caseolytie power of a lactic ferment in an acid medium 
h led : and how it may be assumed that this power is more wide 
: ippcars from the ex])eriuH*nts carried out without ireoguidug 

Rational Preparation of Rennet from the Stomach ol the Calf, Sheepand Goat. 

.• in hdlu-M , /■■■!<, mot, \Y.u Mil. NV j.\. j*. i;c, lUyifio 

M method of |>rej>aring rennet paste consisted in drying the sto 
‘ . it' caseous contents, cutting it into small pieces and mixing 
iter which it is moistened with water to form a consistent paste 
! < -t and for some time to increase its coagulating power. 

■ ilitiiul method requires a thorough cleaning of both surfaces of 
• : ,«um. since the active fermenl is secreted l>v the membrane and not 
•1 in. The dried stomachs for the preparation of liquid rennet or in 
: u-iinet arc known as “pelleltes” iu coimneree. The essential eon- 
* ! y preparation of the “ pellettes ” is that tile animals used should 
fed entirely on milk, otherwise the coagulating power of the 
- ainidies considerably. 

jiellettes " should be prepared in the following niaimrr : 

' l ike the abomasum from the freshly killed animal and r<*move all 
' ' fie casein. 

- Remove all adhering fat. 

U the abomasum is dirty.il should be washed lightly and rapidly 
water. 

• I >■ the one of the open ends of the stomach with a thread ami 
’"in the other end. 

; Whilst inflated, tie open end and hang up the balloon to dry. 
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h) When completely dry, remove the threads ami com; 
until romp rtely collapsed. 

In this form the " pelletles " are ready for use and am 
dozen or hundred. They keep well for several months when j.r- 
dampnc-.-, heat and maggots. Tlieir coagulating power in, - 
eiahly witlj age up to a certain point, after which it dccren^ 
disappears eompletelv. 

2^| Th? Spontaneous Heating of a Heap of Oats. -- liorrvxNv, j 

jur s/ 'i ■ Y- a v. No. s’. ;ip. f sio. Beilin, DmanU-r 

An article oil tl;< M.-nutaiicous heating of a heap of oat- ■ • 
cubic content was r ,j ; i uhic yards. Some of the oats had U-<. 
Indore tlu.y were t oniplelely ri|>e and. at the end of November, • 
tion temper it ure of the heap was sn high that it was feared that 
combustion would take place. With the object of ascertain!!; 
is more profitable to Iced such fermented oat'' to cattle, or to 
raw material for distilling, the writer studied the sjiontaneov 
ihe lieap of oats. He eho-e h different samples. of which the w 
varied from s.j per cent to jj.i per cent. The lighter co!, a; 
were distinguished from the d ark<*r coloured by their smallr; 
bl.uk oat'-, (a-nerally o.ils of every shade from light brown to <■ 
be observed. All the o samples had a characteristic and slight! 
(especially the sttuw) which was probably due to the presence >> 
and of formic at id (this question has not been thoroughly sv 
waiter). In some cum*s. however, the acid smell was cmire 
odour of other substances [formaldehyde, etc). The black g 
stmug and disagreeable acid llavoiir. 

In order to determine whether the oats in question conM 
distilling, the wiiler made a fej mentation te^t with 4 samples n 
from the above-mentioned heap. From jjo lbs of raw mated. 1 1 
ed the ioiluwmg amount-' of alcohol ; 


AI«<>)ii,|. . . . . :.v, 1.-3 

YUM, |>, i tv»s* ..... .• , ) s V /<> 

Uivn-ii'.n in vi. !.l .list t • 
s[i.«nt.in*.-,.ti' 1u.it its.; j*t 

o-nt ?: 14 -t 

Sample No. 1 was of a black colour and damp; Xo. j w 
black ; No. ; was light coloured and damp - Xo, 4 light -colon! 
On comparing these results with the feeding results, it was fm." 
which had become heated spontaneously were more suitable 
alcohol than tor using as a cattle feed. If such oats must 1» 
they should be mixed with unhealed o.its. 

The primary cause of sjmntane«u.N heating is water, 'i i 
wilier content, the greater the re- pi ration of the vegetative c< 
more the temperature of the heap rises Thus phenomenon is ai 
by tlie large amount of fatly matteis present in the oats. At h: 
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• v matter absorbs large quantities of oxygen. thu< eiicom.ig 
Together with oxidation, there is a large hnmatiou ( if eai 
.bounce. in its turn, also alwijhs large quantities nt ox\geu. 
;.g oxidation. All these different factors often i.iise the tviu 
• ',e heap of oats to such a height that eases oj spontaneous otin- 
vt,),; need. 

Maize in Rhodesia.-— n,. kh v.-t, xn. x 

y, K!:o-!i>ia, (WU-I n 1 -is 

In t.wilitatc the export of 1 lii ^ war's huge sin phis of m.ii/e iu 
,‘einal requirements. ami in p.uticular to aid the lbunieis' 
society and other exjHWteis in tluir endeavour to establish 
: oils of quality ot grain to pknv <<n over, c.is markets, the 
; Rhodesia has this season, fui the liist time. emi»lo\ed gi'adeis 

■ agiiout the grain districts and i \,ouim even bag ol the on 

■ maize at the jailway stations and sidings wheie t lu y wciv 
. . to be enframed, tiiadeis' eel I i In ates haw * eeii i»ucd for 

..oly. a/.. I'iiit White No. I 1‘. W I \ and Mat White No II 
; :.e-e being the classes regi-w n d m Kmope at the vaiioiis 
. ges. where samples an- deposjud tor llje buyt-is gnjdau v. 

: -i.uk mi the 1 ag is t he bnyri s gu inuileo tha.t tliegsain is up 
The percentage ot rein ted bags has been wiv mii.iII, 
o-oi» leading to rejection iiaw been dampness, diitini's eaie 
•id toil high a proportion of diseolonreil and broken gi.iinv 
.■ allies ot till* work the liist yen have been const, u lable, pi in 
: to {lie irregular <leliveiy ui ••r.iin. AH tliis work has been 
. t barge, but the results have Uui m satislaetoi y as 1o lepay 
; : i- air expended. 

u pe Marketing in the Larger Cities with Car-Lot Supply, 1914. mm i m 

■ c!» an<J Vi:\w I. I, ill V / 1, I < UnlM in X'. ■ ,i.; 

. a Kami <U .«,? •* . j-j. i •. V, .. Imiemn. U !• Ih i .• ; i 

' e of Markets and Rural < tigstiisalion of the I'nilcd States 
•S Agriculture has publishul the data collected by an enquiry 
. i marketing of cantaloupes in the I’nitcd Slate**. It was sought 
;bk* to trace for a certain nunibei of ear loads of cantaloupes 
mlion Jroni the point of production to the cuii-miiei . uaord 1 - 
• a all changes in possession or ov, m-iship and of added ( haige-. 
ii avour was made to see tire the following items of information : 

u:d initials; point of origin, consignor : consignee; selling fees 
a-tiug association : distiibutoi ; local buyer, oi solicitor; dale of 
late of arrival on market : date ear was opened; dale released; 
-gelation; demurrage; condition ot stock on aiiival; callage 
■ "S profits of brokers, wholesalers or commission merchants and 

uion to the above work on carloads observations were made 
r- which affected tile cantaloupe market, either favourably or 
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Where investigation-; were made, it was found that t ; 
channels ot distribution after the car reached its dest inula 
follows : 


1 . Uioli* I . 

-. Win i!t-r 
nu n h.iut . 
1 JohlHT. 
i. KrtaiJt-r. 


M 


H. Kc-iuiitr. 
{. Citin-unar 


1 ». »I,— -l. ! 
sin reLaU. 
Jo) -Ur. 

Kt t.ii’tr. 
O-uama s. 


Many linns in the smaller market < combine the functions 
stler and jobber by selling either to the jobber or the retailer * 
as a rule being higher the smaller the quantities sold. 

In most markets the broker figures more prominently in \' 
tion of western cantaloupes than of eastern stock. The practice ■ 
buying of eastern cantaloupes is probably explained b\ their 
vereil cost eornpaied with that oi western stock. 

Factors which imt.it.xci; mucus. 

The daily arrival of car lots of cantaloupes naturally plays. 01 ’ 
part in determining prices. 1 >11 the average large market the- 
are from several widely separated sections. Cantaloupes from Calia : 
on the Xew York market with those from Maryland ; a section <!; -■ 
than ;oo<» miles competing w it li a shipping area only some gon 
tin August ty, Texas points, ji"" miles distant from Xew Vo tv. ■, 
sending their melons to compete with those from Xew Jersey. X 
and Nevada compete with Indiana and Illinois on tile Chicago 
about the middle of August in Chicago the melons from eigi.’ 
States were coinjicthig with each other. 

This is rendered possible by transportation ami refrigerati-v 
'I'he question of competition narrows itself to a comparison el - 
and quality of the melons ami the difference in freight and a: 
rales from the competing areas. It the melons 1mm Californi.s 
are not superior in some wav to those from Delaware, Maryland 
gan, they cannot profitably enter the same market unless the 
duct ion is sufficiently low to offset the increased freight and n 
charges. The siijxTiurity of cantaloupes grown under irrigatf 
recognized in all the larger markets. 

The tables given by the writers of car-load freights and n 
from several cantaloupe shipping sections to twelve of the huge 11: 
to what extent the cost of carriage allows the various centres ot < 
to compete with each other. 
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■ the numerous packages used for cantaloujies in the various mar 
,io tiiat are used with best results are the “ standards ", holding 
,M the “ flats", holding p to 15. 

^ great fluctuations in the demaml for cantaloupes occurred. 
/, Uc to sudden changes of temjK.*rature in the Kaslern maiketsand 
petition of other fruit that flow at in abundance to the gieat mar- 
mg the sale of melons difficult towards the end of tile season which 
i 1 ., to 5 months. 

i.ita collected by the Market Surveys Bureau for a few carloads 
Vi to following the changes in prices of the goods Iroui the producer 
oilier cannot be generalised and are only illustrations ol the spe* 
•'i\at were examined. The great range ol gross profits on the sales 
. * .lilcis is striking. It was found to vary from jS.S to i»S per cent 
, otmeiit in cantaluu|>es packed in standards and from to 1 ,;o per 
■v in flats. The average gross profit per crate varied Iroin 
- the former and from So. 177 to 0.755 for tile latter, 
i the enquiry made in the spring ol 1*115 ou the luiq cantaloupe 
; ,} Vi ued that about the middle of May the lirsl im|N)itaui ship 
‘ .mtalmipes were made from the Imperial Valley in California, these 
■ued closely by shipments from Florida ami southern Texas and 
!gia. The last being those from Colorado which begin about the 
: August and continue till the end ol September, 
c I shows the cantaloupe shipping stations together w ith the mini 
: loads sent from them during the i<P4 season. The Repoit con- 
, rliarts and diagrams showing the shipments from each county, 
;j»eiiing of the fruit and the duration of the productive period in 
us States and from these data the writers have drawn a map like 
Sven below with No. zyj. 
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Peach Supply and Distribution in 1914. siu.kman, w. a., wai.kjk, m i ; , 

I, in .S. IhfHirfmt'Hl <>; A ::ri culture, Hulldtn ,Vo. j/H tiff nr <,f.))urktis and 
■ m^aHon, pp. 115. Washington, AiiRti.a ]I, J-OV 

' peach season in the United States extends from the middle of May, 
S nments begin in Florida, to the latter part of October, when they 
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end in the Northern States. California, with its diversified d: 
great number of varieties of peaches, probably has the lon-i 
J. from the middle of May to the end of September. 

For the study of the trade of the peach crop from the ship:, 
to the great markets the writers propose grouping the variom 
billows : 

1) South eastern — Including the Carolina*, Genre: 
Alabama, am! eastern Tennessee. 

2 ) S(juth western Including Texas, Louisiana, Arkm. 
homa, and Missouri. 

.{) 1 '.astern Including Virginia, West Virginia, AIar\ ; 
s\ lvania, Delaware, Xew Jersey and Connecticut. 

Xew York. 

5) Lake DDtiiets Michigan and Ohio. 

o) .Mountain Districts Colorado, (Tali, and Xew Me.,: 

j) California. 

S) Xoith western Including Washington, Oregon ami 

The suggested grouping provides fur practically all car!- 
ment, except irom a lew localities of minor importance in Kents 
ern Tennessee, southern Illinois, Ohio and West Virginia. TV 
miglit constitute a ninth group the Ohio Valiev. 

The office of Markets and Rural Organization, Cnited Stum 
ment of Agriculture aftei a preliminary enquiry on the i * >i ; u<.: 
fished now the results of the enquiry as to the iqi j shipment- 
from railroad officials, shipping agents, co-operative orgnniz.i 
others known to be interested in the peach trade. 

The object of the enquiries were to ascertain: I) the relate 
ance of the various centres of production in which peach grow, 
impoi taut as to allow u} | teaches being sold by cai -loads in the gn- 
2} tile time at which the shipping season begins in the variou- 
production and its duration so as to know which of them co;,. 
each other at tin* same time in the chief markets. 

The ten leading Stales in the shipment of peaches in iqi-f. ■ 
iug shipmeiils of more than looo car-loads arc as follows: 
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other States flipped altogether 4705 car-loads, forming a grand 
- (iU-t car-loads. In the tables given by the writers the numbers of 
. -*nt by each county in the various States are reported, 
following diagram (tig. ij shows in detail the comparative shipp- 
m of the different States, and which of the latter can compete with 
H-r in early or late produce. 

ill be seen from the above diagram that the chief producing 
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Georgia. exported its 4S0J car loads in a short period extending 
<■ ^cond half of June to the end of J uly, whilst California that follows 
atelv in number of car-loads namely JijSj, shipped them between 
1 if Mav and the beginning of October, and Washington, the third 
i point of importance of production began, its shipments at the 
ng of July or only a fortnight before the end of the (ieorgia ship- 
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’he object of pointing out the importance that the great centres 
. . ; i.'.ction, rather than the States to which they belong, have from this 
'■ view and from that of their production and to show the curves 
::•* geographical boundaries of the individual epochs of shipping the 
. map, bg- has been prepared. Kaoh dot represents live car-loads 
: ::,,-!on thereof. The black areas represent the number of car-loads 
tul by figures. 

• v ' : the I Q I 5 cro P> estimates were secured from s;t shipping points 
•••' •'«««*)• whlch m * 9*4 had sent off zz 877 ear loads. The estimates 
'.ndicated a total of 436'.; cars in prospect for npi or an increase 
: ■, j<t cent. 

Mum the Bureau of Crop hstimates’ report a production forecast 
: : whole of the United States was made of 58 bushels as com- 

;,:r: with a final estimate last year of 54 loo 000 bushels. 
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23* Biochemical Researches on the Bacteriosis (“ RUbenschwanzfaute of in* 
Sugar-BeeL Uni>y,vn f j , in Kiw /<■.'». u /wJiwntrfc, Yol. Will, l‘art I, ]•;> 

Uu<l:t{xM, kiIn. 

After a summary of the studies made by RrssK, Lis'HART, I : k 
Sok.u ivK, St i ft and others on the bacteriosis of the sugar-beet (“ RT«.\ 
seh wan/. faule ”) the writer describes the biochemical researches 
carried out in nji;. From the results obtained he draws the follow, 
conclusions : 

i. Tile sugar-beet attacked by bacteriosis has a smaller percent. ijr 
saccharose and of water, while the percentage of invert sugar, ash. ac: : • 
and alumina, is higher than in the sound beetroot cultivated in the 
soil. 

j. The presence of invert ase maybe demonstrated both in the fiwiv 
and in the sound part of the sugar-beet attacked by bacteria. It nuy 
also obtained in a solid form. 

3. It is probable that, in the diseased beet, tlic increased percent:, 
of the inorganic compounds takes place before the bacterial invasion o; : 
beetroot, and that this predisposition — if the theory of Sorat’EK rent- 
ing the origin of the disease be accepted — may be a sign of the wc Ue:. 
resistance of the plant. On the other hand, the changes in the penv::’ . 
of saccharose and invert sugar, and also in the percentage of acidity. ■' 
be due to the vital action of the bacteria attacking the plant. 

239 - 44 Fumago” in the Department of Sotshi (Caucasus). - -voromkhim.. n n 

7>m./v Huu-au *'! prytLidno} b«!untkii (WoTk> <>f the Department of Applif! • 
attached to the Ministry of Agriculture). War VIII, Vol. o(S«), pp. 76')-''*';. • 

with text. 1 'etroi^r.ul, i<jiy 

The fungi which cause the production of “ fumago” on. the ie.uv' 
trees are the most widely spread representatives of the mycologies! :: 
of the department of Sotshi. The writer's researches, made in ioiM 



- !*rt: n> iiavtkkia yaw: ruivixiinx am* oaiMi; 


” fmiKigo ” is to be found not only on the coasts 
- ; .i. hut also on the higher ground. >j>iv;ulinji sometimes ou* 

. t-j.i! square kilometers. Tile writer has identified, in t lie ah"\ e 
. : :nu*nt. n specie.-' of small tun^i which produce ’* fiuna^o ' n 
. , to science and arc included in the genera . U !h:k .y.V..' 

/. j raid. (luu'Mhyrium and InS'S^vrimn : . I .v,V,/ 

\ .irouikhine on In \ i ujuifnliitw 1 . ca.'cas.x a Voioui 

, :/ f \ L. . /. sttosj Voronikhine on /'/:o;a.' /aao i 

n>:Jr<‘>\ /»> mtiaun J,. ; l.innn f i am av. a Vonmikhinc mi 
, I,.; ( 7 /at'A ‘///wV /mi t'o/i lli( Yoinmkhine on l! ( \ a. /;/?/. - 
. * / 'fi I nm< \’oronikl!ine on A'/a-m ’.itinin v. >:!i\ ;n>; 

. t . -A /;/<•'/ L. 

„::oscs of the new s]>ecies are in Latin 

Composition and Preparation of Bordeaux Mixture. m» mo*, i. . n : , 

. !j n m< J: M . .. N ( « -nil \ . t \1\ . l\ni 111 

M. !H|t llit r. i d c 

:u t ' researches on the composition and prcpaiation o| Moideanx 
• i the follow ine conclusions 

auoiint of lime necessan for icndetiuit the copper compbteb 
' : n \:v il less than that which lmM writers indicate. In artualitv . 
,;;kv solution of jUll'c link' is pi it I led slowly into ;i solution Coll 
:.:’i<ic,tatn of pure copper sulphate strongly stilled, the lloideaux 
' -t .-.iiied is acid otih so lone a- the total ol link- a<lded m below 
timt (juantity hein^ expressed in puie fjuiek lime iCa< h. 

. tile (juantity of lime added amounts t<> in.\s urns all the 
i - : - f i i i red insoluble. Tile mixtuic i** t lu*n ‘neutral " and " has no 
a:i’c . Tor larger ijuantitii-s nt linn between ion. 5 ^ins. am! 
tire mixture is ill " neutral . hut " lias exiess ot lime 
the (juantity of lime is Ik-VoiuI jjs :a. the Horde. mx mixtuic 

ii.e mi called ’■ neutral " Horde. mx mixtures prepared in I lie vine- 
Minu Him- until the blue litmus paper leases to turn red. aie mix - 
tin 'i t* or li-ss excess of lime and w hose antler vpto^aitiir valm 
.ateiior t<» that of the neutral Hordcaiix mixtures with 110 excess o| 

L Vo obtain a j;nod lion lean x mixture proceed in the following maii- 
..ect olitre (2.2 gallons) at 1 ",J 

i fsM.ive 2 k^. of copper siil])hale in 50 litres of water ; 

Tike a volume of lime milk containing pure lime in a suiiirieiit 
o- render insoluble all the cupper of a ki». of copper sulphate 
the volume of lbjllid to 50 litres, 
t ra^e volume of lime to he taken will be ' 


Um- 1 I iitin mi!*. -U 
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;) Pour tlu.* copper sulphate solution very slowly into 
stirring it quic kly cither with the hand or, better, with a merino.: 

The more -lowly the copper sulphate is added, and tire lus:.- • 
-tronglv the ingredients are stirred, the better will the Bordt- 
'•lieceed. 

(.enerally, as -oon as all the copper sulphate is added, tb 
acid , but -hortlv afterwards, when the action of the lime is cv, . 
to be mj. The Bordeaux mixture is then neutral and without 

This mixture is pale blue and may be kept indefinitely wit:. 
ruling. 

2. 1 1 Sterilisation of Seeds by Calcium Hypochlorite as Means ot Centre;; 

Diseases Spread by Seeds. So. above No. 0-2. 

rasKA> t > 2 {j A new Bacterial Disease of Western Wheat Grass ; Agropyron Smit, 

OF VAKIOU? o' 1 < \i < \, I’. ! . in nil . Niav Stic-, \>*1 N" io>“> t'|> ;, s r ' 

< F'rJ'v J'.i , 1 i! ; . 

The writer reports the presence of a very unusual type • ■: !■ ■ 
m‘;i>c occurring on ‘ western wln at grass". Agropyroti 
liitherto unnoticed in the Salt Lake Valley, I'tah. The ali'ectvi ; ' 
usually somewhat dwarfed, the most striking characteristic ■>! :i. 
being llte presence of enormous masses of surface bacteria ui.:-. 
lemon yellow ooze or slime on the aerial parts of this plant. S> 
bacterial slime appears in small droplets, spreading over the 
nternode and inflorescence. The glumes which are badly utt. :•>,<• 
bacterial layers of slime bet with them and the floral spikelets, u Li', 
-ease doe*' not attack the roots, lower internodes and sheathe, 
produced a premature drying and bleaching of all the parts of tlu- : 
veied b\ the bacterial ooze. This disease has many cliaracteri-*r • 
mon with Kathw’s disease of orchard grass (PactyHs 'Jaiur.i! < i. 
by A luif/nivi lb L. S.. and described by Kathay a:--: 
Smith. 

The writer has in progress an extended study of the i]n •: 
the causative organism. 

2 1 ; Ust/Iago Arrhenatheri \ U . dura?) on French Rye Gra 

rhenatherum e/atius). sun i,u;sm.K(; 1 H c. r in tiinti.u 

'.iKiM'bu fn ■ < .Vm lurt. ; ; Year. Y"l. ,>j. N. r. ]*p. O' 1 ; 2 ;. lierliti, co e 

While studving some diseased specimens of French Rye (Ira” 
(Jnrinn A, din si, the writer noticed upon them two species 
r. pm- n nans, a well known fungus described by Rosi'krp, 
species entirely distinct from the first, which he calls ArrhiT..--: 

The spores of this (’stiln^o are enclosed in the grains ; tin- - ■' 
well divided and white. Taking hold of the spores with the huge ■; ' 
resistance is noticed. The spores measure from 5 to 3 S \x ; th.- r ■ 
surface is smooth. V. Arrhenatheri, damages the flowers les*- t " 
reuHttns. but it makes no distinction between the flowers c<o::v v * 
veloped and those that are not. In the diseased flowers the 
spikes are smaller. 
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. . ;,.nr of the spores is slightly darker than that of the>pnu-. of 
; the spores are often stuck together. 

• -pore germination V. Arrhatatktri may be distinguished fmm 
> principally by the fact that it> pinmyecliuiu doe* m<i i.tjin 

is probably identical with l . du hi described in n*** 

.,ud t »ASSNKK. 

pkosphaeru/wa sp. a new Alfalfa Leaf-spot in America. Muuux-, 

:: >. i< •J»V, NfW rcrifS. V..I Xl.ll. .V •. -c. |.j. - N -r It J . l\i . i 

, :<,lvr. 1914, the writer’s attention was attracted by the appearance 
field in the vicinity of Manhattan. Kansas. Careful invent iga 
lU M that a leaf-spot was prevalent on many plants and that it was 
J . different from anything with which the writer was familiar. 

plants affected might be distinguished by the sparsenes* of the 
. :\n unthrifty appearance and the presence of the charadi ti-lic 

. dinase was again located in the aforementioned lield on April 17. 

. :n a number of fields belonging to the Kansas Agricultural Col- 
yu'iim'iis were also collected in different localities in Kansas and in 

... -tudy of the material collected leave** no doubt as to its pat ho- 
Tlie fungus is an aseoinycete belonging Jo the genus i'lio- 
which has not as yet been reported in North America. Inoenla 

• dmeiits are now under way. 

li-ci.ita art* not as yet sufficient to identify this fungus with /’/. Hn<<- 
i ' li.e ei which is the cause of an alfalfa leaf- spot in Italy. Austria and 
The spots are confined almost exclusively to the leaves, frequently 
-pots along the margins, but the fungus sometimes attacks the 

1':.;- disease, which causes the destruction of the foliage, may proveto 
H-iderablc economic importance. 

Researches on the Germination of the Late Blight of Potato (Phytophihora 
infestans) C. Mrmrs 1 . 1 : in l \;.n»unt SI, i m.,i C; ■ 

■ h- ■: '1-1; JJuHi '.ii Y .. •,;•.]»]. ! 1 is.-. : *>. M i ls-, n. W i-itinoa. ea 

. conidia of PJivloplitJioru infestans may germinate either indirectly 

• ]»:ui!udion of zoospores or directly by germ lubes. The ype of 
""ii i-* determined chiefly by external influences. such as temjH ra- 
Mure, and the medium in which the eonidin are placed. 

• :ap« rat ures below go 0 C. have been found more favorable for /.oospore 
-■'"ii in water, in which case the minimum lies between g ami ;"C. V 

antim between 24 and 25°C.; the optimum between 12 and 1 ;°C. 

• ■ direct germination the limits are all higher; it was very scanty 
■ T‘C.: the minimum is between 10 and 1-5° C.; the maxinium very 

a d the oj)timum about 24° L\ 


-'li. !<,[(., N, 1 1 <»• I 
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Indirect germination occurs generally in a lo per cent dextr*.- 
sparingly in a ib per ca nt solution, and not at all in a Jo per cc: - . 
Indirect germination is replaced 1>y sonic direct germination - * 
mentioned -trenglh Tile time required for the spores ot I*h. , 
germinate i- usually from one to three hours. The shortest p ( ;; 
direet termination w.i- minutes. Direct or tube germination ; 
pin. . -- ami ;d-ii j- de]K:iident upon the temperature. lug!.:, 
of tlie tonidia germinated at temperatures between lo and I 
higher nr !>»\\et Umpcraturc- the percentage decreased. I ‘ 
temperature-, changing lr<>m high to low. nr vice versa, do not ; - 

tav«>r germination. 

The jM-riod of mol i! it > of tile zoo-pore'- wa- also influenced • 
t m e It- filtration varied inversely with the temperature, r.t:.. 
j.’ hour- at S b" C to to minute- at j J-J.V* k\ The further deVi 
the zoo-pore alter coming to rest, i . c.. growth ol germ tube 
rapid at J) jV‘ k than at lower temperature. 

A fn>-t that kill- the tissue- of the host plant i- also sutti. ■ 
the ««>nidia ot I*ii\t“[>iith>r<t . I .eat juice- resulting from the 

infected t i— lie- have an inhibiting effect on germimition. I,i^ 
diic«t or dilhi-c. floe- not hinder germination so Jong as the it: .: 
i- not above the optimum 

Indirect germination take- place in tile morning dew ami r,ii". 
foliage uttfler held condition-. Increasing the amount of nn-iv:/ 
in the medium containing the eonidia doe- not stimulate gertiuh 
on the contrary inhibit- it. It mac be that sufficient oxygen e\:-'- 
omidia to allow indirect germination to take place. 

'flu* writer ha- al-o carried out studies oil the toxicity of cc:t 
and fungicide-. When the eonidia wete subjected to optimum te:;:p 
condition- foi imlitect germination, n.oi^i, ] h’I* cent of copper v. 
ecs-arv to prevent germination. 

In these tonditions. copper acetate, copper nitrate or cup::- 
produce the -ante effect, while cupratnmonium sulphate i- 1 1 
time- as toxic as the other copper -alts tested. 

C alcium polv -ulphide : I : ji.p and sodium and potas-irai: : 
phide- at one pci cent prevent germination. 

The coniilia of l > iit\uiof> t trti < were slightly more re-i-' . : 

|)olv-ulphides than those of l r ii\tnphfh>r^ 

The most favorable temperature for the growth of the tu; • 
the tissue is about the same as the optimum for direct germinati* 

J I*’ C Infection may take place through either the upper or lov\f 
of the leaf. 

t Generally the lower surface of the leaf is nm-t susceptible. \l:.- 
buted to the difference in tile number of stomata which are - 
times more numerous than on the upper surface. 

A rich bibliography follows 
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Spongospora subterranea ( 44 Powdery Scab of Potatoes") in Or.'stan. 

^ ,1,1:1 v:.::. NY\V \ ■ >1 XI.il. \.. j.,V. i.|* . . I,.-:-, j 

<nbtirriiiU\t scab disease of potatoes ]u> uicrnb 

in Tillamook County, Oregon. It scents to Ik- the tii t iuu- 
h.i^ been noticed west of flit' Rocky Mount. tins ;i; 

•aiccted tubers, examined and identified l>y t lu* writci in April 
: .in .1 farm in the coast district oi ( tregmi icfeiicd to above 
! this variety had been introduced from twelve P> fifteen 
.uid new seed hail not been introduced >ince that time 
..•M.viiueii was picked tip in .1 grocery store at Tillamook. 

■ ;ct that the district is isolated and that potatoes ate not taw-d 

• ’ ijiiantitv tor export possibly lias been a uatnial means <>i pie 
uiore general dissemination o] the disease. 

Pcstalozzia Palmarum, Injurious to the “ Cinnamon Tree " (Cinna- 
mo mum zeylanicum) in the Federated Malay States. su\irn>, \ ; 

. J , .r, .7 0: i-i.', i o v.r. \\.| Ul.V •«. |> ,'i s:iu.vj>. .o . ; >e- 
-.dual bushes of t‘in)utm<>num vv/.i/jh/fw/ g rowing in tile Kxpc 
i udens at Kuala Lumpur have been attaeked by a disease whose 
. • .1 1 tin is the deatli of one of the br.mehes. The rest of the biisli 
.i'.i'thy but ultimately other branches begin to die off, The leaves 
• -i-main attached. An affected branch shows the whole coip \ to 
•rd This diseased cortex is dark-brown in coloiu Seetioiis 
diseased cortex showed tile presence of ;i tuugns u 

'<■<. a common paiasitc on the eocoimt palm but dangerous |<» the 
■ 'iib' \vIk*ii the trees are growing under 1111f.1voi11.1ble eoiidilions. 

■ c bodies of tile fungus are embedded in the tolling tissues oj the 
, ;o 1 wlien the cortex is completely disintegrated the ‘puns an lib 
•>! provide fresh means ol infection. 

. '.<• tire may ultimately die, but the attacks of this fungus, m the ease 
■he Coconut, can usually be controlled The mo<t ctlcrtive nielhoil 

■ 'Img the spread of the fungus is 1 1 » cut off tin diseased branches 
C l the affected parts and burn them immediately. /VAa/rc. ni 

is reported from Ceylon as attacking the leaves <>t Cinnamon 
'■iM-iug what is termed ' tlrey blight 

A Iternaria Panax the Cause of a Root rot ol Ginseng (Panax quinque- 

tolium), l\i ik) N iiAI’M, j. .uni /INA'M! Ml.k, C I,, itl /•■■<- •' ) A'. 

; \ , \ CM‘,.1'1 XI! XIII V\ ,.hin»|..|j. n C . : J 

A working with diseases of Chn-eng {Ptniux <fnin'ft(<'f<>inim j during 
a? of 101 p tile authors obtained from a garden near Cleveland, 

' 1 * - which showed a peculiar dry totted condition about the crown. 
•: oh brown centre of the lesion w,is more or less sunken and fit m 
a h and gradualiv shaderl into the yellowish white colour ol the 

• "1 This form of drv-rot is distinguished from others by its 

Ml' ili-n-i- i\,t- >\ ; •; i.- 5 i : i)i • :i-.i ,i-i- i\ '• ;>'i 1 :» <-! mi 0 .5 1 • -■ ill F:it i tl 
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luck of odour and the fact that the rotted roots never beconu- - • 
the rot is near the crown of the root, the top of the plant often 
of disease. The-e >ign< are a wilting and yellowing of the k 
readily drop off on being disturbed. Such conditions may, ] ; 
eati'ed by other root rot> attacking ginseng, as, for example, t lie : • 
by 1‘iixtophtliora ( •('. I" nun. 

In numerous isolations made from these lesions, an ^-1 
fungus rln-crl v n-cinbling MUrnariu Pcnutx Whet, was secured. :• 
in pure culture. In order to determine whether these two fungi v. 
tieal, a >erie«, of inoculations on roots and tops were made with be*; , • . 
In addition, a study was made of their macroscopic and mien — 
pea ranee. 

Inoculations were made with the .)//<nmrm-like fungus am; v- 
tsnhiriif l\in<i\ not only nil portions of tops and roots, but also ■ 
the "nil on roots to which the tops were still attached. In all 
suits were deiinitc and with identical effects : rotting of the root' 
pearamv ot the typical leal spots on the leaf margin. The t . 
under consideration are therefore identical and. contrary to wii.c 
heietninre supposed. .1. Ptuitix is able to cause a root-rot. 

1 he study oi this disease leads to the conclusion that the be-t • ■ 
tive means are 

I) care in transplanting so as to injure the roots as little a* : 
as roots having the cortex and epidermis intact are not susceptiK- • 
feel ion. 

-) the removal and burning of all diseased tops and stein* 
autumn. 

2-v- On a Fungoid Disease of the Fruit-bearing Branches of the Raspberry in $« 

zerland. Osu;ku\j|ii:r, a., in >thnri:tti<icL‘ OAs/- un>i Cutrlt nb,iu/, 

jip. “> i 1‘iy. Mnn-i nil'll, i • j i s . 

In several parts ot Switzerland complaints have arisen about . 
attacking raspberry plants in the spring ; some of the fruit-bearing h: ■: 
do not bud, or if they do they, produce scanty shoots and discoloured 1* 
Close to the root system, the diseased branches seem flattened 
appearance of having been choked, the tissues thereof are dcr; 
diseased as not to allow the water to pass properly from the rout- * 
budding tops. In summer, at the time the fruit ripens, spot S ;t:e 
the stems, which afterwards spread and penetrate causing the epi'V:::..* 
fall ofT in the autumn. I aider the epidermis, however, the wiim: : 
that the dark spots remain, being due to the presence of a thick my- ... 
which causes the fall of the epithelial tissues. This mycelium 
to develop, conditions being favourable, also in the winter and v 
and causes the deformation and mischief already mentioned. 

The specific agent of the disease seems to be either 
according to K. Machkrauch or Render sonia Ritbi according to f Ks 1 -' ■ 
The writer has noticed, under the epiderm of the diseased port mm 
brown fructifications containing a few spores of Fusicladium lint 
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:he spores belonged to an unideiititied species of f.'.u, 

• i* writer believes this disease may be attributed, 
meats are being carried out t» » obtain pure culture- and to tc-i 
loetion. As means of prevention, the treatment pioposed i- 
asi autumn the application of ferrous sulphate: of sidpho eat 
; or even of earbolineum. 

\-e.iicii for immune varieties doe- not seem hopeful : all vaiiclies 
Switzerland are more or less infected by this disease The least 
-cents to be the “ Haumforths-Suniling " variety. 

R.virches on Vine Mildew. Favourable Time lor Treatment. Ku u . i, 

I'.irl ll>, pp. li'flM'i. Fit;-. i-i\ 'ill j K*lltt‘T , [ . : . 

... M-earches, which were carried out at Monti>ellior b\ the wiiteis 
:«» lor;, concern the germination of the winter spou--. the 
germinating faculty lasts, the proper time foi tteatment, ele. 
/>;on> were the following : 

; Summer and autumn eoiiidia do not seeiii to iemaiti alive on oi 
' during winter. They generally disappear, either because they 
■, .u>e insects destroy them. 

:!:-t infection is however due to the maerocniiidia, deiived Itoiu 
: v: -p<»ies, which are scattered on the surface of flu* ground 

The appearance of these macroconidia is equivalent to the appeal 
*!'e white spots on the herbaceous organs ; it may theivlore lie con 
. -the first stage of invasion, which develops, not mi the vine, but 

If the zoospores of the macroconidia arc carried to vines whose 
• u ni is sufficiently advanced, they cause the initial infection, from 
will be derived the second stage of invasion; but ii the vine has 
.<•: budded they die without producing the disease, which may then 
• ife-t itself owing to the insufficiency of germs. This is tile rase 
' ,v vines. 

; To he effective, cupric treatments should cover all the pails to be 
-• v<i at the time when the macroconidia make their appearance, that 
' * lie time of the invasions. In 11*15 the advent of the oonidia was 
■> ed 5 or fi (lavs in advance by the “oil spots,” a sufficient length of 
‘ ■ the spraying of all the vines. If this were always the ease, the 
it -elf would indicate the exact time for the treatment, 
i: a ever, the oil spots are often wanting, and it is there that llie di- 
:ao<t serious. In this case the advent of the eoiiidia may be an 

: !i\ : 

fhe conidia themselves. It. is then only necessary to produce 
‘hr m-pected stocks the conditions of temperature and of moisture 
■ ■.vo arable to their appearance. This is done by covering some 
'.k- with a bell and keeping the inside very damp. The appear 
; conidiophora is here the announcement of an approaching 
bnii without and the treatment should be applied. These researches 
: course be only made on stocks which have not yet been treated. 
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j) The announcement may be given even sooner by the 1 . - 
the germs, i. e. the zdn-j>ures, which stimulate it. The exkr- 
soil genii', may he a-i rrtaiiied by a microscopic examination oi ■ 
bearing winter "jjore- which are in the vineyard, and of : . 
outride (carried by rain or wind). These should not be collect? 
of gins-, but in a wide- funnel placed over a decanter, where 
and the drops «i» rain and dew will accumulate together. If i: . 
ditioiis ! ln* v e conidiu germinate, which is easily seen, they • 

the leaver and a new invasion is on its way. The treatment d. 
be applied 

It i- for warning Stations and intelligent proprietors t, . 
dire* which need attention only in seasons n! rain and : 

dew>. hollowing alone paiallel lines then* two methods, td 
especially. the writer^ will endeavour to anticipate the iuvudo::- 
indieate outiciernly far in advance the favourable moment fm - 
tile treatment . 

2Si Pinus rig/da and P. arizonica , New Hosts for Peridermium p 
forme in the United States oi America. iimk^ick, < a !«<;>- u^v.: 

Wu.r.itM 11 .in ■ 1 . ‘r>: k, -v.;-, \..l \ \ j.p ; 

W n, O C ; . 

Pemlei rninni (>\ri !<>iwr. which is the aerial form of <'r<>-<ji; : 
tonne {Peek') Hedge. am! Long. was collected by IIiauCoCK ‘ 
time on Piiur* it. ’id i( Mill., on June He lui*. near Kssex Jmut 

IIkdoChck lnul ptevioiisly found tile uredinial and telial :■ 
abundance in 1 1 1<* Mine locality on < "maniirn nntheUnia {!,.) Xmt. 
July ; I , K|l 

This liml is inipoilant, since it may serve to clear up the mvMi • 
ciated with the identity of the host ill the case of the type specmit \ 
a/is spp.. collected by J. H. ['T.i.is in i XSu. possibly near XcwheX 
Ku.is not being certain as to the locality. Since the telial foini ■ 
lecte<! by ha. US neai Xewlicld ill iSjo ami as Pinus ngn/a is 1 1 k* * >i;i ■ 
species of pine in this locality known to be attacked by the tunc"- 
verv probable that this species is the host of the type. 

M : Roy r». I'li'KCi: eolleeted a number of s])eeimeiis of Per. 
on P. diriiriittlit (Ail.) DuMont de Cours. in several localities :a * 
hake. Mimi.. during the month of June imi.S S* » far as the writes 

only otie specimen of the fungus has hitherto been reported on i 
riitiin by J. J. Davis in Douglas County. Wk 1 ’ikkck lias also ki;:: 
uredinial Umu . ( > n art i n m pyri tonne. in July uns, on ('. inn 1 * ' 

same locality where he had collected Per. pyri forme. 

Ia » nc. also lias a specimen of lliis iuM on P. Jreiinettiii colleen 
common. Mich. This specimen was sent in with Per. cere *■> 
oil this host produces typical globular swellings, while P t r. ' 
causes the Ivpical fusiform swellings. 

Low, has. however, recently receivetl a specimen of Per. p'.< 
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* .tjYit ”ii) I'ontorid Loud. eolleeted at Roscommon. Mich whiili 
. ..dnboid s>all which was <> cm in circumference ami j cm in 

:;<■ i ni 5. I„ONo received a line specimen of /Y>. /u> : v» />a taken 
Kii^elm. in Jacobsons Canyon. Ciook National I -'ohm. 
T)iis is the first time this rust lus been reported mi thU laM. 

f'vnfornu' causes three forms of disease on pines : a with 
. hvpvr trophy, common on /’ Jir.wwdfd. P p;c: <t Michx ami 
■ a '>-:-‘Nti' t rnni Kns;ehli. ; f>) causing a fusiform swelling, mi /* 
}\ juiortiYiiihi) u>n ti itd. P ii' diiidtii. P. ['<•;:.{( >r\,t l.awv, 
vo pul» >r inn . /’. : c) causing tlie formation of ^.IoIium' 

‘ }Kitn'ii\\t».tt\o>v!i>rt,i. I\> . p\i ? ‘,<i Wi\ especially w hen wcuthctcd. 
‘a, resembles Pa. with which II 1:1 •». cock fount I it 

:.ear lissex Junction. Yt., when- In- found one spivimcii oi the 
: nearly fifty of the latter species 

- careful seal'd 1 for Pa. pxril<'i»u' will i;ieatl\ extend the known 
.( disease of pines eauseil by it . it is probable that up to the pie 
v have been mistaken by colhvtois tor Pit. ( which 

1 M-lllbh's. 


M'klors INSISTS AXDOTIIKR J.OWKK ANIMALS 
ts Injurious to Cereals, Leguminous Plants and other Stored Grains in Mauii- 

i ' i MMI.Jiiy I>j: C II \KMoV, I • . i:i I 1 ! I S •' 

. : ’>• X. : •> i»|’ , ; Male-. M. nun in i.;» 

: of several insects, followed by morphological and biological 
c notes, and information on tlie nature and importance oj the 
.iii'-ed . besi<Ies -jiving the preventive means in common use. 
il l i'fv:d<\ the "lice weevil attacks rice, niai/earn! wheat the 
net rate into tile grains, iapidh tediicin^ them to dust 
a ,f> mnutltn, tile "maize beetle or “ bamboo borer ‘ . has been 
in (hiadelotipe. in Java and in India as extremely destructive to 
In Reunion, in brazil and in Tahiti, it attacks various plants. In 
it also causes much damage to maize kept in rolls. The ate 
: tunnel Irorcd into the tttain bv the female: thelatvae li.iteh and 
:c -rail), 

ritn repot ts also an hitherto unidentified iiiirfnlrpidopteioti. the 
• id. which attacks that cereal. 

■!ht idlnritclld. the " rice moth '. has in Mauritius a jireleieiiee lot 
.;oii and Rangoon rices. Other kinds oi rice are seldom attacked, 
e- 1- are not injurious on account of the quantity of "tain they con 
jit rially on account of tin* unsaleable state b» which they icdin e 
- as they leave ill them their excreta and their uyinphal envelopes 
i‘h tin* spun-lip ^rain. tlms rendering them unsaleable. In India 
' especially rice and flour. In Ki'ypt and in Auieij<a. where it 
uued the ” dried-currant motli it attack- mo-l oj the dried 
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fruits, such as raisins, uirrams, and tigs. It also attacks aim- .r 
and cacao-bean'*. 

lirttchus obtain*. the " bean weevil H. chine ns is, the '* cow pc 
and />. 1/uacirimaculutH',, the “ four spotted weevil ”, are continual:;. 
from India, with gram and different varieties of peas, and h.o... 
spread in Mauritius w la-re they cause damage to several leguniia. . 
(('icer uridinnm. I’inie lus vulgaris, Pisitm suliium, I s^ini (\u;j 
hus imlims). The newly hatched larva eats its way immediate:;. 
interior of tin* |>wd and attacks the seeds which it eats partialh - 
forms the chn^ali-. 

Sylutniis ''K-initns and s', surinumensis, the “saw toothed gran, : 
and ' Lnhohum jirnce wi nm, the “ flour beetle ", attack indiscrimi; . •.*. 
sort*- of grains as wdl as bran flour and other foodstuffs. 

z , ; Pests and Diseases on Cultivated Plants in the Dutch East Indies in 19:4. 

Id i-a \ \ I, .111 W !: »: .» :«/'» .* i.r »•».* -u.-'ii- :< A: ■ . \ 

Oat ui 1 . 1,1 - . 

The writer gives information on some pests and diseases u hi 
a]i)K-ared <luring 1014 in the Dutch Hast Indies. That year was A- 
iy.cd by a prolonged drought, therefore no serious fungoid 
were noticed. Ollier insects, however, caused more or less iinpo:*..-.* 
mages : .Uridinn; sp., on different plants ; I. tram uni viYnic on co::\ 
loju'ltiK on tea plants and cacaos. The drought caused the los^ <■: - 
“ bouw " (1 ; u 5 acres) of rice, an area larger than the average. 

The decree regarding the importation of fresh fruit from Aix: 
for preventing the introduction of the ‘ fruit fly ” {(’eratitis ctipi!.<:> 1 
effect 011 February 1st 1 » * f 4. 

Among the diseases and pests reported for the first time in th> ] • 
Hast Indies in I014, the writer mentions : a rice disease caused b\ / 
/ivrritiii Takahashi (1). which lias not as >et caused any serious dan 1 

A disease of the oil palm (lilacis spA which shows a rotting •: ‘ 
leaves in the core of the young tree’s. The cause is not known 
damage is of slight imjiortance. 

Mtiissohldplcs ru formal is Snellen (j) nibbles the flowers and \ ' 
fruit of the coco nut trees. The damage is serious but lias for the 1 
been circumscribed 

Tn the tw o last chapters the w riter gives a summary of the rep a* : 
eeived from professors of agriculture and other officials on the d:s 
observed on different cultivated plants and also a list of phyt.-p ' 
logical publications concerning the Hast Indies printed in 1014- 

2$\ Crioceris melanopa ( Lema me/anopus) Injurious to Oats and Re 

in Hungary- K \Ikks\, Oy., in A'o. r.Vfu,;; A-.^/okmioA, Vol. WIIJ, : 

i"!i. 11 . I-V 1 U. l>ulam>t, i ■ j i s . 

'flu* writer first describes minutely the appearance and rapin -■■■ 
plication of ('rioicris mdunofa {Lem a mdanafnis) in Hungary b* 

ID ScC li. Oct Mi.}. \. ;j7I. 

1.'! See B Nov. 1-114, N. I-S 5 - 
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jlctl for the first time the larva of .in insect which devalued 
: whole fields of oats and barley. This larva, which he called 
uhieli i> the name given to it by Hungarian peasants, must lv 
jrh f/. nuUmopA. Since then i'ri-.-Ct ri\ nude frequent appc.i 
.using excessive damage. In t» ;. the Knlutnologic.d Station 
W r \ he tirst time some larvae which had been destroying the 
; > in the district of Xrinplrii. In the same \eat the insect wa> 
in the district of S/.ilagy. From 1N\; to t\\s however. only 
.appearances occurred. and it was not until i s Si. that it eon; 

-} read rap'itlly on a larger scale. 'Hut same year ra districts 

• In iJSh> the spread was still greater and the insect attached 
! >.o lev but even rye. The worst ravages took place in iSol. when 

■ were invaded. The damage cau<e<l that year was valued tor 

• w c-aintry between i and l 1 x million (touuds. 'Hie w titer has 

a statistical list of all the tlisi riels periodically invaded inaii 

■ 0,14: the total number was 47, In order to free the injected tc 

in ijnptlv as jMissiblc. the Kntomologival Station undeitook an 
• si lies of exjMTiments. The means of destt net ion tested wete 
ti 1 \ extract of p> rethrum, and arsenate of copper. The ext 1 act 
•;iumt (4.5 %). applied in large quantities killed 75 "n "I the l.iivai 
’.’gh price di<l not allow of its being used on too extensive areas. 
.:> ot copper gave negative results. '• Tlunatoii ' . on the cmittarv. 

1 -a client results in a J a(pieou> solution when its peicentagc of 
was tint too much below 4.^ 

writer describes the life cycle of /.. nnhmupu^ and emuneiates 

• - il c ■Uetnies, together with the preventive means employed hilherto. 
'.as tile following conclusions L. nnidiifpus was known in Hungary 
: aigi i'ous pest to agriculture as early as the beginning of last ecu 

It raused immense havoc at the lwgijiuing of iSijo ami dtiring the 
, .cars of last century. Although in Hungary 1 his insect inhabits the 
:s a mav also lx* found in mountainous regions, and where the climate 
■' :! are favourable to the cultivation of barley and oats. 

V .1 appearance of /.. meUnopus in swarms is periodical. Through a 
•"inn of years the infested /.ones become increasingly extensive and 
. nn.igr reach es a maximum, after which it diminishes. 

V::e writer believes that the jx*riodical disappearance ot the pest d 
1 Us natural enemies. 

‘•Kthaitipits is known also in other countries but it seems to be only 
: mgeiotis to agriculture in Austria, Koitmcnia and above all in 

A- advent of t!ie insect depends on Hie early fir late arrival of 1 la- 
in normal conditions, the first insects begin to appear in the first 
: April. They collect in large quantities on the young crops and 
"id perforate the barley and oat leaves tracing lines of varying 
About two weeks after the arrival of the insect, numerous eggs may 
: The mucus covered larvae hatched from the eggs lie in the middle 
• !;;<■ leaf like strings of beads, they suck the leaves but do not per- 
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lorute them as thr adult insect docs ; and they Wave the skelct 
epiderm of tin- under -urface of the leaf. The nibbling of the in M - 1 
blanching of the leaves. The infected places show in patelu - 
crops are most luxuriant. In about four weeks the larvae 
developed and descend to tilt* ground to complete their me* 
wlii< li tak»-'. about another two weeks /,. w.v/tfnu/^s has onlv on-.- 
ill the year. 

I h-sides /.. »ii A/;/* '/>.’^ also //c/.vms' is known in Hung. 13- 
ittrious insert, but is mure rare. 

The measures against L. Hhi.er.opits consist in the capture 'a *' 
in the spring and the graying of the infested patches. The \. 
factory means of prevention among those tried l>y tile write: 
cotim- sul]ihat e, “ thaiiatnit ”, ami chloride of barium (4 snhiti. 
two liisj give the best results wlieii the nicotine content is in- 
to o/. per gallon o| water. To ensure the adhesion of the . 
barium, molasses ma\ be added in the proportion of.} M 1; . 1 )f *.: ■ 
remeilirs, the last lias been the least satisfaetorv. 

2,1 Heteronix piceus an Insect Pest of Lucerne, in Australia. n<i 

in /' f'-itrii >i /I !.irunni! t .} muiru. l V< 1 X III . }\ :• 

ff>. : riys Mi !li< .uriir, 1,1- 

I Miring the last lew months manv lucerne -growers at We::: 
filtered considerable lossi*- by the denied itious of iri'cet pest' c 
each dying plant. 1 or inches below the surface, numbers of 0 < •. 
< •mb'- <Hi t 'r‘>nix />/ ( > ;/v, Much.: WeTe louml. In « ne **]*adeJ nl •: 
nearlv two dozen grubs were oliseived. The surface of the gr< -u:;-! 
the yrulis were pleiitil".!. was perforated with the mauds < f h> !< • 
all containing tile insects. 

The grubs live on the roots of native and other crassc>. The 
confine themselves t»> particular ]».'tehes of the soil, usuallv 
nitre has luvn rather plentifully used. When a lucerne ere]- : 
a licet ed with these grubs it is advisable to have it cross scaritkd i: 
able, harrowed and then rolled. A small lucerne patch growing ' 
search inn in at Werribee w as attacked by the grubs. The aL< a <• 
meth<'(Is were use<l and tile results were very satisfactory; the ’ ] 
now throwing out new foliage. Reports have recently eom.e to h : 
grubs attaching wheat. The trouble is generally in patched T- 
"tit a small space and tlieii start on another one. Thev feed > :: * 
o| plants and sometimes come up and decree the foliage when the ■ 
a few inches or si: in height. 

As a remedy, the A ui^ts cutting up lucerne, gra^i- - 
weeds etc. . into small pieces, and dipping them into arsenate of 
to _»o gallons of water). These jjoisoued baits could then be -Vi- 
the affected ‘Tea. 
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4,umea testacea Injurious to Forage Plants in Sweden and Denmark. 

; ;\ixin. in • I V<.t= \\V, I’.ni •>.(•«- .■ ; 

; . M.ul'* - ! • ' 

; f fishtu.i Hiibn (" Ih.isiosUlyet "1 i\u:st <l much damage 
! i:\\< lit Svalof. The larvae nibbled the routs and the !u\u-- 
*,..K of a I. . /‘i.f.Vmm I, and 

i 'flu:* writer found larvae • *! thi- insert in a held of /v-dma 
" * .it i . * n i*.t X. \\ rains (Skane). 

r , , was reputed at the same lime in lVmuaik in t he follow my. 
Steviis. nn lhh‘!\iis ; at Kosfcilde. on / . Vm a . .it 

,\'sen< nil 'Tin* infected fields should be day ii{' and 

. ,:s sbi'llld not be si >\vii to the above named ipas-ms. 

lurydeni* oleracea , Injurious to Several Plants in Sweden. kimmk, 

. t i.:,n ■ >■ ■■ ,o.-:.e. M )■ . V . I 

\ .. ;, T > i : *. I ie- i M-vlv i- . ■ 

,.-,i I.. ■" Ra|)ssui*areii ! lias in recent yeais eaiised a 

, ; mischief in several localities in Sweden, ll attacks moicespe 
and luriii]>s. and less j‘r i-i pu-iit l v crteaK and potatoes 
j, n plants it i v injurious t,. Mat! wM .ov-vm and 
,s considered injurious bv I.innaeiis in i;0”. bnt wav that 
has almost etitirelv disappeared. an<l only in leeent \eais 
■ -su e nioie to breed and spread with innisn.il i.ipiditv . In oidet 
• u. : v reported ill lnl at Kalmar. Seatab. Sodeiui. in ini j, at 
1 vteiudtiaiiil. Holms. Siblms. I'ps.da. Sbdcini.. \ .iiiiil., Xniib. 
a r.otland. Kalmar. Juiikopimts. ( Mci^dth. Skaiabm^. Sodeim . 
p., mils, Varmlaiid. and "\ asternm rl It seems thcictoic that the 
: the conditions most lavonrable to it in the ninth. It has 
: i j Milled as injurious in 1 ten mask and in ( ,ei mans . In the adult 

■ a. dilutes in the vegetable residues. o|' the pTevioits \eat. and in 

halili. The larvae cineuv in aboul a month, and the nun 
. |. piiniit K attained in Am'.usl and Septeinlier. when tile inn-P 
oecui's 

-no o|‘ prevention the following ate advisable ; 

:a autumn : lelliove to as "leal a distance Iroin the fields as puss 
leaves and refuse, ete. where l.ury.knui hibernates 
■>r a ; petroleum eimilsioii to kill tile parasite in a I'm mi 
•!.a must be don,.- wit lu are as it illicit hurt the tiwre tender pail- of 
.' The best results are obtained by two weak solutions applied 
.,t an interval of ; to to minutes, 
remarkable that this i.urwirtmt preleis to keep to tin- pwf 
' ‘he land in cultivation, thus the preventive measures ate ren- 
' m !. easier. 

Leucopho/is rorida in Manioc Plantations. Uinnv, s,m 

/...WV-nimi ..J n.ni'.mi-lr.r,. N : iaiil.il/--ej. e,i 

• ’ ' ‘ ej^ht wars ai^o M«nih»t itfili'dniti be^an to be cultivated on the 
‘h- Kloet in the east of Java. Shortly after a Coleoptcr made its 

■ in the plantations and was found impossible to eiadieute. 



IN>i:OS INJURIOUS TO VARIOI'S CROPS 


ji6 


The insect was identified two years ago as Lcucvfrfiolis roriJ.i 
found to l>e spreading rapidly. This is the most injurious of thr ^ 
attacking Die root* of Manihut ittilissinhi. The manioc plan: ; 
the most unfavourable conditions for a campaign against thi- 
several reasons : the lengthy time the plant remains in the soil. t:. ; 
to alternate with other crops and the superficial working of thr . 
life cycle of Lem uplmlis mrhht was very carefully studied. Sww:::.; : • 
place in October, November and December. The numbers t:. 
diminish. Three or four weeks later the eggs are laid at a conside r 
beneath the surface. When the larvae are about three nioiuN . • 

damage to the plants becomes evident by the withering of the it . . ■ 
adult larvae Ireing at a depth of at least Jo inches it is impossible *> v 
soil "O as to bring them to the surface. They there pass throw-;, 
pel iod varying from nite to four weeks in length and then shut 
into a sort of cell. < Ml emerging from this cell the insects pass ti n 
oilier rest period ot several weeks before taking flight. Oik- 
require* a wliole year for its completion. Tilt* writer has idi-11 : 
natural enemy of the larva a digger-wasp of the family .V'N; * »• 
hides. Tilt teinale wasp searches in the earth tor tile larva and ; ; 
it with a sting in tile oesophageal ganglion, then lays its egs in ti:-. 
Three or lour day s after, a larva hat (dies which attacks that of the C ‘ 

The time required for a generation of these wasps is from one to t\\<> •• 

j<> per cent of the Odeopter larvae contained these parasites. Tie 
ever, is not siiflicieiit to destroy tin. pest. The natives capture t!.* - 
by means r>f the crushed fruit of ('apsieinr, unnnum b. (“ Lombok 
gives out a peculiar smell; but this method has little effect and i* \ 
pensive. Other methods tried by the writer were either too cm h: 
tori diflicult to carry out. 

ivxperimeuts on infecting the larva with a fungus are in ce:*- • -j 
results that have been obtained in the laboratory appear to be s.tt'v 
< filar trials will be marie in the open. Stomach poisons cannot :■ 
carbon disulphide is the best material. Two doses of jo c.c. inn- 
the soil at intervals of \ ft. g ft. to a depth of lo inches seem i” 
eient. I tut this method is too costly to be applied on a large ~i 
expense amounting to 4*5. u s jier " boiiw U * } acres). IVrlr.i; - 
beginning ot the infection a treatment uf the infested soil with 
disulphide might be beneficial. Other preventive measures ah- ■ 
up the soil and collecting the larvae and substituting the ciih.v ‘ 
sisal for that of manioc in the places most infected. The writer 
cribes the life cycle of other Coleoptera [Lepidiuta. limhlora, ; 
which he has noticed on Munihot, but are not as injurious to it v 
p hoi is. 

- Species of fiyponomeuta , Injurious to Lorticera and Prunus in $*-* 

- -- Ti l I.GKCN. A 1.15 , in .Vt •itfVi’iOs.iY a (if ( c ii/z-ft. .01 h j.'ijsi/.t.*: <i'« ' 

/a:.'' >>;■,) .1; .Linn:. ,n, N. :i. pp. i-: >, l ; iis. i-m. Stoeklv ■!■: 

Description and biological notes. 

//. tvenymt Hits L. is the species most widely distributed m - s u 
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; .i> appeared in recent years on Pmnas fains i n < U vh H-neiv^ 
VL ' l >' ^rlous havoc. //. »w/; ( . v ;/, (S Zell. H. faivlins ]...'// ... 

■' ll?1 artj more . rare a,ui never very injurious. The uo'»i |. .hi, J 
... :: of the species reported until now. is the following ; " ' ‘ 

i:\ntilnts at Malntbhus, Kristianstad. Blekiugo. Hallaud k il 
' Skara W* 0*tergdtlaud. Sormlaml. Orebro. Stockholm. 

\ .c-tnunlaiul. Bohns. \ armlaml, Koppaiherg ami r,a\Kl)oj-- 

/ in the district of Skanc. Blekinge. Vaste.^dland 

•..inti and I ppland. 

»i.a/i;;:7/».v at Skaiie ai d Yasteigutland. 

' M,lls ■ lt Skam - WAinRc. Snuhmd and \ .isn mi-tlaml 
: . 'mcuin ami arsenate of lead, have given good results ,,s ,, riA vu 
- Pa- l arlailineuni is applied in the lorn, of X vent. emuUion 

• ,■ xs'!!- pist txtorg tile budding lnatiits; later, when the luivae appear 

: billed lie spraying with a solution of arss-nate of lead. 

Pu l v inaria vitis in Uruguay. Scimkmwx ». in u , , 

d-o. Von XI.IV, Xu >. r , |' i;:. *M. -jin \ i. Ii...'': ,'■[ 

u liter reports (it is believed for the tirst time) the appearance 
\ mimIht iui-j, of hthimirnt vitis (“cochinilla colmada de la villa ") 
where it causes serious damage in the viuevards. Inlonnat ion 
. .ve:i oil the morphology and biology of the scale ami on the me ins 
" ' " ll,ch ari ' x'tnilar to those alteady in use in otiier vomit ties. 

Jy'° bia ,l a * /e "' s and Meth( > lls °f Control, front Observations Made in 
1913-14 in the Province of Orel, Russia, mmom, k v t ly i lhi . 

•' K. view >. Vr;!i Xl.v. I'.trl (. . 1„N. I I-, tT.u-r.u ! , .. 

// <thUi s is one of the insects most injmious to sylviculture. 

; :■ v, ntive measure, the uprooting of the stocks is advisable ami gives 
'" t N in m*\ eral ways, 1>ut economical reasons render it neocssaiy to 
<- s « \p( nsive methods. The writer has coiirhicted with this aim the 
experiments. 

! ! ” >fpt ember »>th n,i ;. he collected from eight stocks ;S 4 larvae of 
!. which were under the bark, above and below the collar, and part- 
l" t ',' M tlu * rn< ’ ts tn a <leplh of i.pih inches. On the upper pait of the 
'f larvae were small ; those on the roots were of the largest si/.e. 

“ he ,th and «Sth ( )ctober, tile researches were carried out over an 
; sV- acres. In this case also the bark of the stocks and roots was 
! niltl1 ’ <'11 the latter, no more larvae were found. In two days 

* 1 ^ were barked and loj-j larvae collected. 

• ' toiler Mth, the same work was carried out on an adjoining sir - 
; lorest ; (luring the winter, belore cutting the trees, the bark was 
!r ' in th( * Io "'er part of the trunk down to the collar, so that the 
■ t .t covered with snow through tile winter and were sufficiently 
W section only ij ;<j larvae were collected, while 

01 slocks was alwut tire same as in the previous one. i. 

^‘“^h ( )<S had not been barked. While collecting the larvae it was 
biat they were fouiid only on the un barked stocks. Had the in- 
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sect laid it ^ eggs with e<pial abundance in the two sections unde: 
tion, then, in the -ecoiid section, only from the unbarked stuck- * 
her ot larvae toilet ted ought to have been almost double what it :< 
Hut it i- obvious that the strong smell of the unbarked stocks 
joining section attracted the insects more than the pN unbar?; ■ 
scattered among tile others that were barked and alreadv drv, 

A new means of control if flylohius ahietis arid one easy of a; ■ 
is thi!' -uggested. In the sale contracts ot the pines, a eku>. 
be inelnded uhnh render- obligator} tile preventive barking oj * 
above and below tire collar before- the trees are eut down. Tin- 
is not rustic . a i- «. i > r < 1 i n sj; to the data given b\ the writer the expe; 
amount to a farthing pe-; tree. i. t. between is. pd. and js. _ d 

202 The Zimmerman Pine Moth. iikcnm k. j .. in ( >. P, m;- 
J.J. ! O. cl. J XI. Wa>him:i..», : ,1 a 
* ’in oj tia imict- 01 the order I.ipidoptera very dedicate, 
le-nm- tree- ; nd c-pn ially to yellow pine iPhlit' 

Mili'-n- ot the Wi'-t. to while pine I‘n o'*. Canadian * ; 

il\ 1 , -/j'i'm/'. Austrian pine /V a >. Scop h j>iiie 1 /'. >r/. t -:. 

pim- /'. ( « .ml other nine- in the* last. is tin Ximna-r; 
moth I'uu; > '•// ininu n>t nr. < r 1 : 1 1 1 • . Apart fn-m. Icing large!-. ■ 
I; 1 " *piketi»j» ‘ in mature timber, it 'pike- t< p-. -tmit-. . rid kill- 
eMe-trte— < I the- • 1 a* 1 !■** 1 "serum! gro w til ll is ol»vi» 'll- tic. t P 
o! m..jiy 1 iees in stands preferred by the moth re*-u]t- in P < gt k .. - 
ning i-nt d tire* '-tend Thi'' wa-lage of ‘ground is further ;-ug: 
the* pe-HP 'iteuf stunting of a -tiil greater number of tree- bv 
" or k 1 i < .ui-e file- space 1. ken up by sue h mmiI - could ju-t .. 
arnnill'i -date thiilty. w ell -f"l tl'e-d tree-. 

.Moreover, the- wind froni tree' th; t have been infe*s1e*d b\ ti.e 
invariably so permeated with pitch that the lumber cut fn m -m 
e*itlu*r materially reduced or i- rcndcre'd win lly until U r c< mn <: 

In the- lioilhe-rn Rocky Mount >.in region. u/mn/.- 

a common a--«a iatc of the pine n oth in yellow pine, if the tie*;- ie 
m-ar t he I*. 'c. it appears th; t there th.e moth take- ; - frequent . 

1 1 the work Oj the* beetle* a- tile* beetle* <!• e*- oj the* ii’i gh The- tv-’ 
le--talio.ii by e*itlu*r of them i- exactly alike, although the latteT- 
by no mean- restricted to the base af trees, while the u< rk of the 
la rely found mmettu-u oj- ; feet above- gnumd. 

Vwv hnnwi rj I'.usek.. wherever it exist- iat present known if 
and southern Id. ding js frequently associated with I’uiifr s/fs in \<- 
lodgcjiole pine. 

In M* nt. na ; mlld.iho another species o i Pinip,'\!i> . P.i-.wh 
i" one of the- m< st important factors in regani to the ixi-Uiaa. * : /' 
m.m. ! I ‘.rote. it inte-ts iluring the latter part of June the e; tri " 
1erm.ii;.;! branches « f m.tiiu 1 yellow pine ami main of then* v, 
-!ib-e< |\u*utly rein tested b\ the latter year after ye; r. The w. 
insect i- almost invariably th.e primary came < 1 the knobby 
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... A theZimmermunn pine morns breed undi>tmbul and this 
... .; vr d»re l>e regarded as a provider of hmod trees for the more 
| />;? -.ipt'sfis zimmermani. 

"... .cottons of the Rocky Mountains the Rocky Mountains hair 
, rillosus tnonUcola) is unquest ioiubly the most eth 

lAroe in restraining the Zimmerman j>ine moth. Thousands 
each year regularly infested by the moth in comparatively 
in d this bird as regularly destroys almost all of the larvae in 
v -.u i-ring early winter. 

., woodpecker cannot molest the caterpillars of the pine moth 
v “ spike-tops," and in knobby branches on certain mat me 
... ; • ■ ; j, is evidently the reason why its activities bear no permanent 

,, ,, ,c „.n of a Piniplinid of a new genus and new species is frequently 
• tunnels of the pine moth in Montana and Idaho. In some 
c - parasite kills as many as So |>er cent of the larvae of the moth 
,wth trees. Another, somewhat larger parasite {Ichneumon 
::cquently found during winter in the chrysalids of the moth. 
.•:> not pass the winter in the pupal stage and chrysalids found 
• Juavs contain the parasitic tlv, which, like the pimplinid 

- fining early spring. There seems to be justification for the eouclu- 
a it I jout man taking a hand by eliminating the main propagating 
; no natural enemy of the moth will ever render it harmless, 
-l ike-topping " in mature stands, and to eliminate damage in 
timber, or, at least reduce it to a negligible amount it is necessary 

: ‘ii-ivf trees which, below the spike, show branches with yellow 

which are struck by lightning and remain green, .is the 
-•■.lily breeds in great number along the lightning scars and 
tii t-e which display knobby growth on branches, the}' being in 
.lilies the most prolific source of replenishment of the moth. 

INJURIOUS VERTKHRATI5S. 

Rabbin (Lepus cunicu/us) Injurious to Forests, in Hungary. - Mvn ^vn/,, 

■ f.tip.k, Yi*;»r I,IV. Part^XJX nii'i XV. p|. HmtqvM, his 

■ ■■v.j, the year 1915. such an invasion of Lepus cuniculus occurred in 
•1 i 'Jest inspection zone of the district of Pozsony and of Xvitra, 

■ threaten the forest lands and tield-crops. Several proprietors 

found it necessary to appeal to the communal authorities 
: strict measures against the alarming propagation of this pest. 

foi Plagues in the Bombay Presidency. - Mon, 'i. i* , in The Poom .lyntuiturut 

’?■ ' ■-«<■. V..I, vn, X. pp P-ion;-. t-.iv 

pi tgues occur periodically and no part of the Presidency escapes 
the Kokan, where the rainfall is very heavy and hinders 
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very effectively the multiplication and emigration of these m ; 
were reported for the first time in 1874, since when they haw- > 
several times, causing enormous damages. In October 1878, n*,.. ,V 
of the monsoon they spread rapidly over the whole Deccan and £ .. 
destroying almost entirely the crops of cotton, wheat, jo«ar — 
crops. The plague reached its maximum in 1879, when the eur; . : 
damaged just as badly as the late ones, and the grain as soon . 
scratched up and eaten, even three times successively in man- , 
ter destroying the winter crops the number suddenly decreased h. • •• 
of December and by the end of March 1880 the rats had di-,.t 
unaccountably as they had come. 

In 1892-93 a plague of rats was recorded. It originated in t:. r . 
talukas of Itelgaum, but did not attain such serious dimension- • 
1880 owing to opportune rain and an enormous increase of red lid-; . 
are probably one of Nature's principal controlling agencies in k« 
an excessive increase of rats. 

In 1901-02 rats did enormous damage in Gujarat, Khande-h 
of Deccan. 

In 1914-15 after a heavy monsoon Khandesh crops suffeie: - . 
from rats. 

The most successful methods of dealing with rat-plagues ^ 
dig the rats out of their burrows: 2) to discharge sulphur tunu- 
rat-holes by means of a flexible wire tube and pump. This latte? : 
is the most effective. 

265 - The Canadian Muskrat (Tiber zibethieus) in Austria. Control b 5 
of Traps. — S*<* ihi- Hullelin, No. 21 s 
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